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SECTION | 
DESCRIPTION, UNPACKING, INSPECTION AND INSTALLATION 


GENERAL 


I-l. The Models M890 and M89! CacheTape® Units (CTU) are a one-half inch, nine- 
track magnetic tape transport manufactured by Cipher Data Products, Inc., San Diego, 
California. The CTU simulates the performance characteristics of traditional 
start/stop tape drives while using the reliable Microstreamer® tape drive mechanical 
components. It incorporates the industry standard interface, a dual-gap head and all 
control, formatting and read/write electronics on a single printed-wiring board 
(PWB). The CTU will operate on 100, 120, 208, 220, 230 or 240 VAC, single-phase, 50- 
60 Hz line power. Reels to 10.5 inches can be accommodated. Tape speed and density 
capabilities are: 


a. Models M890=-I and M891-! CTU (1600 characters per inch CPI) 
(1) 100 ips at 1600 CPI Phase-Encode (PE) 


b. Models M890-II and M891-II CTU (3200 CPI) 
(1) 100 ips at 1600 CPI (PE) 
(2) 50 ips at 3200 CPI 


The simulated tape speed capability is switch selected and includes (a) M890: 12.5, 25, 
37.5, 45, 75 ips, and (b) M891: 45, 75, 100, 120, 140, !70, 200, and 300 (approximate) 
ips. (Refer to Table 1-5 for the switch settings.) Autoload capabilities for the CTU 
will accomodate 7, 8-1/2 and 10-1/2-inch reel sizes. 


UNPACKING AND INSPECTION 


1-2. The CTU is shipped in a single carton reinforced to minimize the possibility of 
damage during shipment. Unpack as follows: 


a. With shipping container on floor or workbench, cut side and center tapes 
securing top of box. 


b. Pull top flaps down along sides of box. Remove the upper foam blocks 
and place the CTU on a workbench or table. Remove the manual and 
installation hardware from shipping carton. 


c. Check contents of shipping container against the packing slip and inspect 
for possible damage. If damage exists, notify carrier. 


Figure |-!. CacheTape Unit 


Refer to the illustration taped to the front door. Remove tape holding 
top cover and front door in place. Open top cover by lifting sides directly 
behind front panel. Place cover stay (left-rear of top cover) in the slot 
provided. This is the maintenance access position. Pull tachometer 
(spring-loaded arm at left-rear of unit) away from hub and discard the 
foam cushion. Carefully replace tachometer assembly against hub. 


Examine the hubs, tachometer, and other components in tape pou area 
for foreign matter. 


Using a screwdriver, loosen two captive screws at front sides of top plate 
casting. Close the top cover. Lift front panel (and top plate casting) by 
grasping the two lower corners of the front panel. Lift unit to its 
maximum upright position. Latch mechanism will automatically engage 
when unit is lowered approximately one inch. ‘Insert the safety pin 
provided through both holes in the top plate support from outside inward 
(Figure 4-2). This is the service access position. 


Remove 3 pieces of foam packing material from PWB. Check PWB and 
all connectors for correct installation. 


To release latch mechanism, remove the safety pin and lift front panel 
before lowering it. Open top cover and tighten captive screws. Close top 
cover. 


Do not replace packing tape or foam cushion materials. 
Verify that the operating voltage indicated on the manufacturers label 


(rear of chassis) matches the power outlet voltage for the unit. If not, 
refer to paragraph I-4 for instructions to change the operating voltage. 


POWER CONNECTION 


1-3. 


CAUTION 


To prevent damage to the CTU and ensure 
proper operation, be sure the outlet voltage is 
correct before applying power to the CTU. 


A power cord is supplied only for the voltage range indicated on the 


manufacturer's label. 


1-4. 


Operating Voltage Selection. The CTU can be operated over a wide range of 


line voltages by selection of the appropriate power supply voltage option. To change 
the power supply option, proceed as follows: 


CAUTION 


When CTU is to be extended on slides from 
equipment rack, ensure that rack is mounted 
securely. Weight of CTU in extended position 
ae upset an inadequately mounted equipment 
rack. 


PLUG OUTLINE: 
DELINEACIONES DE CLAVIJAS (EL): 


STECKER SKIZZE: 
BOUCHOM DECOURANT: 


6/16 Amp. 250 Volt 
(Earth Pin may be round) 
S.f. 32 


13 Amp. 250 Volt 
BS 1363 


10 Amp. 250 Volt 


(Voltage Pins may be round) 16 Amp. 200 Velt 


10 Amp. 250 Volt 
Approved as C112-1964 


SNV 24509 CEE? 


16 Amp. 250 Volt 
CEE7 


15 Amp. 250 Volt 
IEC 83 UL 498 


6/10 Amp. 250 Volt 
Approved AFSNIT 107 


15 Amp. 125 Volt 
{EC 83 UL 498 


16 Amp. 250 Volt 


15 Amp. 125 Volt 


axe 


Q) United Kingdom G) ‘Germany (6) Australia United States Mexico 
lreland Austria New Zealand Canada Antilles 
Malaysia Bulgaria Uruguay Nicaragua 
Singapore Finland (11) Bahamas Panama 
Argentina Iceland @) France Barbados Paraguay 
; Indonesia Belgium Bermuda Peru 
&} South Africa Iran Greece Brazil Phillippines 
Netherlands Hungary Canada Taiwan 
(3) Israel Norway Yugoslavia Colombia Trinidad 
Poland Costa Rica Venezuela 
a) Switzerland Portugal Denmark Dominican Rep. United States 
Romania Ecuador 
Spain (9) Chile Guatemala (12) Japan 
Sweden Italy Honduras 
Turkey Jamaica 
Bolivia 
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Switch transport power OFF and remove power cord from outlet. 
Open unit to service access position. Refer to paragraph |-2 (f). 


Place a shop cloth or similiar item over the PWB in the area of the power 
supply assembly. 


WARNING 


Dangerous voltages can be encountered in the 
next two steps if the power cord is connected to 
an AC source or if the unit has had power 
applied in the last two minutes. 


Refer to Figure 4-24. Remove two phillips head screws securing power 
supply cover, noting position of chassis ground cable. Pivot cover to the 
right and slide forward to remove. 


Remove voltage selection card (4, Figure 4-25) from J9 on power supply 
PWB. Noting position of key slot on voltage selection card, reinstall the 
card in JI to correspond to the desired voltage. Refer to Table I-I. 


Reverse steps c and d. 


Replace the fuse, if required, with one of the correct current rating for 
the voltage selected. Refer to Table |-Il. Use a slo-blo, 250V type. The 
fuse holder is located on the right-front of the power supply assembly. 
Replace the power cord if required. 


Note in a prominent oc ation on the unit that the "operating voltage (has 
been) changed to, 


(85 - 110) 
(102 - 132) 


(187 - 228) 
(187 - 242) 
(204 - 253) 
(204 - 264) 


Table |-!. Operating Voltage Selection 


INITIAL CHECKOUT 


1-5. Section Il contains a detailed description of all controls. To check for proper 
operation before installation, proceed as follows: 


a. 


b. 


Connect power cord. 

Clean tape path as directed in paragraphs 4-4 through 4-10. 

Apply power to unit and verify that UNLOAD indicator is illuminated. 
(Allow for normal delay of 5 seconds.) For other indications refer to 


paragraphs 2-6 and 2-7. 


Ensure that tape is wound completely onto reel. 


CAUTION 


Both top cover and front panel door are locked 
during tape-loaded functions. Any attempt to 
open either top cover or front panel door before 
tape is unloaded will result in mechanical 
damage to the locking mechanism. 


Open front panel door by pressing down gently on top (center) of door. 
Insert tape into front panel of unit with write-enable ring side down. 
Close front panel door. 


Actuate LOAD switch. Access doors are now locked. When load 
sequence is completed, LOAD indicator will remain illuminated. 


Initiate Service Aid 22 as described in paragraphs 3-1! and 3-32. Allow 
transport to cycle tape for a sufficient length of time to ensure proper 
servo operation. (It requires about 30 minutes to make a full pass on a 
10.5 inch reel and complete a rewind sequence.) 


Exit Service Aid 22. Refer to paragraph 3-1! 1. 


Check that LOAD indicator remains illuminated following rewind 
sequence. 


Check ON-LINE switch and_ indicator by depressing repeatedly and 
observing that ON-LINE indicator is alternately illuminated and 
extinguished. Leave in off-line state (indicator extinguished). 


Press UNLOAD switch. When the tape is unloaded (UNLOAD indicator 
illuminated) open front panel door and remove tape reel. Close front 
panel door. 


Switch power off and remove power cord from outlet. 


RACK MOUNTING 


1-6. The CTU is designed to be mounted in a standard, |!9-inch-wide, EIA 
equipment rack using the slides and mounting hardware provided with each unit. The 
tape drive unit must be mounted with no front panel obstructions. Free air supplied to 
the front of the unit air intake must have a pressure resistance less than 0.0! inches of 
water. The ambient temperature relative to the tape drive unit during operation must 
be 32° centrigrade maximum. Refer to Figure !-2 and drawing in Installation 
Hardware Package to mount the unit as follows: 


j- 


Locate the front and rear rail holes to be used on the equipment rack (1, 
Figure |-2). If they are threaded, drill them out to 0.281 inches. 


Place the transport in service access position. Refer to paragraph 4-3. 


Starting with either side, remove stationary section of slide (2) from 
transport by pulling stationary section to the front of transport. 


Remove intermediate section of slide (3) from transport by pulling 
intermediate section to the rear of transport. When spring lock engages, 
depress to release. 


Reassemble these sections by sliding front of intermediate section into 
rear of stationary section. Depress spring lock to slide completely 
together. Leave these sections assembled. 


Determine, for the depth of rack, the appropriate holes to use in the 
mounting bracket and secure loosely to stationary section using two |0- 
32 X 3/8 binder head screws (4) and a nut plate (5). 


Mount front flange of stationary section (2) to front rail by placing flange 
behind rack rail holes. 


Install two 10-32 X 3/8 binder head screws (6), first through front of rail, 
then through stationary section flange and secure loosely with a nut plate 


(7). 


Mount mounting bracket to rear of rack by placing flange in front of rack 
rail holes. 


Install two 10-32 X 3/8 binder head screws (8), first through back of rack, 
then through mounting bracket flange and secure loosely with a nut plate 


(9). 


Check alignment and correct as necessary. Tighten front, rear, and 
mounting bracket attachment screws. 


Repeat steps b through j for other side. 

Install the bottom edge of the rack latch bracket (10) on the left rail 2.13 
inches below the center-line of slide using two 6-32 X 7/16 flat head 
screws (11), flat washers (12), split-lock washers (13) and No. 6 hex. nuts 
(14). 


Slide intermediate sections forward until locks engage. 


1-7 


Figure 1-2. Rack Mounting 


o. Carefully slide the CTU's transport-attached chassis mount sections (15) 
into intermediate sections while checking for binding or interference. 
Release locks and, before closing fully, check that the rack latch will 
engage securely. 


p. Adjust rack latch bracket (10) or slides as required. To release, squeeze 
rack latch plate inside air duct opening at lower left of front panel. 


q. Connect the power cord. A service loop must be provided. Ensure the 
cord will not chafe or interfere with other equipment. 


INTERFACE CONNECTIONS 


1-7. Single-Transport Systems. If the CTU is to be connected with the SCSI 
Interface unit, please refer to the SCSI Addendum, P/N 799893-001I, at this time for 
correct interface connection. Interconnection of the CTU and system equipment 
should be made with a flat-ribbon cable or harness of individual twisted-pairs. To 
ensure reliable performance, the cables should have: 


a. A maximum length of 25 feet to include service loop. 
b. 28 AWG conductors for ribbon cable. 


c. 22 or 24 AWG conductors with a 0.01 inch minimum insulation thickness 
and not less than one twist-per-inch for twisted-pair cables. 


1-8. It is important that the alternate conductor in ribbon cable and the ground 
wires of twisted-pair be grounded at each end of the cable. The CTU will ground its 
end when connected. Tables 1-3 and |-4 identify the connector pin assignments for 
each signal line. The signals indicated "Not Used" are properly terminated by the CTU 
for bus compatibility. The recommended connectors are: 


a. Ribbon cable - 3M Co. Part No. 3415-0001 (or equivalent). 
b. Twisted-pair cable - Viking Co. Part No. 3VT25/og JNHI2 (or equivalent). 


Assemble ribbon cable to connector so that it will enter the bottom of the connector 
when installed on the CTU. 


1-9. For flat-ribbon cable, an I/O connector retainer is included with the unit. To 
install the connectors and retainer: 


a. Open unit to service access position. Refer to paragraph 4-3. 

b. Feed the interconnect cables through the opening at rear of chassis and 
connect to PWB. Any combination of P1/P2 may be used. See Figure 
1-4 (last transport). 

c. Refer to drawing in Installation Hardware Package and install connector 
retainer inside the chassis using two 10-32 X 1/2 pan head screws and No. 
10 flat washers. 


d. Select unit configuration. Refer to paragraph |!-10. 


I-10. Integration of the CTU to the System. Refer to Tables 1-2 and 1-5 and local 
system installation instructions for the U3T and U5W configuration/option switch 
settings that establish the CTU operating parameters for block size, ramp delay, 
simulated speed, parity and various options. 


I-1!. U3T is set to match the performance capability of the CacheTape with the 
host system. If the configuration switch settings have not been previously established, 
the optimum operating configuration can be determined as follows: 


Ce 


d. 


CAUTION 

When changing any U3T configuration switch 
setting, and prior to loading tape, a "Power-On 
Reset" must be performed by cycling the front 
panel power switch to its OFF position, then 
back to ON. This procedure will allow the CTU 
processor to update the new U3T = switch 
settings into memory. 


Select the 9K block size (U3T-3 and 4 OFF). Refer to 
paragraphs !-13, |-14, and I-15. 


M891 only: Enable the ramp delay (U3T-5 OFF). 
Select the lowest speed — U3T-6, 7 and 8 OFF (M890=12.5 ips, 
M891=45 ips). 


Run an actual tape program or functional tape diagnostic to establish 
basic compatibility; e.g., measure time to back-up !0 megabytes, as 
reference. 


NOTE 

Parametric diagnostics are designed for 
troubleshooting a particular tape transport and 
are not indicative of system performance. The 
best tests of CTU compatibility are the live 
programs that use the tape _ sub-system. 
Functional diagnostics that measure tape 
system performance are another legitimate 
tool. 


Refer to Table |-5, set the next lower or higher block size (U3T-3 and 4), 
as appropriate, and repeat step d. 


Select the-next highest speed for increaced throughput (U3T-6, 7 and 8). 
Repeat steps (d) through (f) until the data rate of the CTU exceeds the 
data rate capability of the system, as evidenced by data late flags in the 
host system, or a substantial increase in repositioning activity in the CTU 
(caused by write retries due to incomplete data transfers). 


Select the next lowest speed (U3T-6, 7 and 8). Refer to paragraph I-16. 


Disable the ramp delays by closing switch U3T-5. If the data rate of the 
CTU again exceeds the system throughput rate (ref: step g), return switch 
U3T-5 to the OFF position (ramps enabled). 
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je U3T-2 is used to select internal parity generation (U3T-2 OFF) or 
external parity generation (U3T-2 ON). In the external mode, the 
external parity is compared to the actual internal parity of the data 
character. If external and internal parity do not agree, a hard error is 
issued. The CTU does not drop tape tension for this IHER condition. 


1-12. The maximum throughput can be determined by running a tape diagnostic and 
looking for data lates (buffer was empty when request for more data occurred) as the 
throughput is stepped up (increase in simulated speed). If backups only are run to 
intelligently integrate the unit, the top cover should be opened by accessing 
Diagnostic Service Aid 33 (depress TEST/HI-DEN/ON-LINE/ON-LINE/HI-DEN, in 
sequence). Note that each successive switch depression must be initiated within 3 
seconds, or an entry reset will occur. Observe the tape motion as the throughput is 
stepped up to help assess if there is a cache flow problem evidenced by increased 
repositioning (ref: step g). Then, it drops tape after 16 repositions with Error Codes 
11010 or 11001 (excessive write retries). CacheTape may also drop tape with Error 
Code 00011, because only partial data transmission occurred, causing a RAM parity 
error. 


I-13. The lowest possible maximum blocksize should be set, also, so as to not. 
unnecessarily limit throughput by limiting the cache buffer size. During read, if the 
maximum block size is set to 32K for a 9K actual block size, the throughput can be 
degraded by up to 50% compared to reading the same data at the 9K setting. 
Performance, although good, can be maximized by setting the configuration switches 
to the lowest maximum block size setting which will contain the actual recorded block 
size. 


I-14. A performance enhancement feature is incorporated to prevent a dropped tape 
condition in the drive when an attempt is made to write a larger block of data than 
the maximum block size settings of unit configuration switches U3T-3 and U3T-4. 
When writing a block of data that exceeds the maximum block size setting, a hard 
error (IHER) flag is issued to the host and the drive automatically increments to the 
next higher maximum block size (from 9K to I6K or 16K to 24K, etc.). 


CAUTION 


IHER will be issued prior to termination of the 
data transfer. It is the responsibility of the 
host to issue a normal write retry sequence 
after recognizing the hard write error 
condition. 


If, during the consequent write retry operation, the data block is still greater than the 
expanded block size, the drive will continue to increment to the next higher block size 
with each write retry generated by the host until one of the following events occur: 


a. The data block is successfully written within the limits of the newly 
expanded maximum block size. 


b. Block size expansion exceeds the 32K limit. In this event, the drive will 


flag IHER to the host, drop tape, and report hard error code 1{5 to the 
front panel. 
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I-15. The newly expanded final incrementation of maximum block size will remain 
fixed for the entire remainder of tape, and will reset to the selected block size only 
upon receiving an unload command. Therefore, to maintain optimum throughput 
performance it is important that the operating system maintain reasonable block sizes 
based on the initial switch settings of U3T-3 and U3T-4 Refer to Table I-5 for 
configuration switch settings and to Figure |-3 for switch locations. 


|-16. In many cases the maximum throughput capability of the CTU is attained at 
one or more speed settings below the maximum attainable throughput setting. For 
example, the time for backing up 10.4 megabytes, in one instance, was 3 minutes at 
the 100, 120, 140, 170 and 200 ips setting. Consequently, the ideal setting would be 
100 or 120 ips to eliminate the risk of data transfer problems at the higher speeds. 
This example is generally an indication of the limits of system throughput (bus 
activity-speed) and not controller/coupler limitations. 


SPECIAL SOFTWARE COMPATIBILITY OPTIONS 


1-17. Special Software Option No. | (EOT LOCATION). This switch selectable 
feature has been incorporated to allow special EOT Location software users the ability 
to perform read operations in conformance with the requirements of this software. By 
placing unit configuration switch U3T-I in the ON position, an EOT status is asserted 
at the end of the last record placed to tape. This action properly terminates 
subsequent read operations of a volume by sensing the EOT with the last record to be 
read. When writing, the drive physically senses a predicted point approximately 
25 feet before the physical EOT (impending EOT pointer), locates the last block 
written, runs forward to EOT, repositions, reverses direction, and relocates its tape 
position back to the correct block location, and then proceeds with normal write 
operations. Cache memory capacity is reduced at this time to a maximum of 20 
inches of written tape to assure that the last record accepted from the host is written 
prior to the physical EOT. The entire operation requires that the controller time-out 
be slightly greater than 20 seconds. This routine only occurs once for a full reel of 
tape (at impending EOT), therefore, degradation of throughput is insignificant. It is 
suggested that unit configuration switch U3T-! remain OFF for users not operating 
under control of software that requires the physical EOT marker for orderly 
termination of read operations. Refer to Table |-5 for configuration switch settings 
and Figure |-3 for U3T location. 


[-18. Special Software Option No. 2 (Streaming EOT and DOUBLE FILEMARk). 
This switch selectable option allows the CTU to operate on a wider range of software 
systems. The range includes systems that support older conventional start/stop drives 
that require an EOT-actuated time-out to prevent these drives from writing off the 
end of the tape. For these systems, Option No. 2 can disable CacheTape's start/stop 
mode at EOT and permit streaming. This option also handles software systems that 
write double file marks at the end of each file or consecutive file marks during a 
backup operation. For these systems, the option switch can disable the normal mode 
of write sync on double file marks. Option No. 2 may be switch selected by placing 
switch U5W-4 in the ON position (refer to Figure 1-3). Otherwise, this option switch 
should remain in the OFF position. 


NOTE 


Special Software Option No. | and 2 selected 
together. Option No. I's function is not 
changed but option No. 2 will only activate the 
double file mark function. The streaming EOT 
function wv jl not activate. 


Be 


1-19. Special Software Option No. 3 (3200 BPI IDENT Status). Some software and 
couplers require the presence of IDENT status when operating from load point, 
regardless of the existence of the ID burst (as in the case of 3200 BPI operation due to 
a past convention). To implement this option, place switch U5W-5 in the ON 
position. When operating from load point, this option will cause the IDENT interface 
status line to be asserted when 3200 BPI density is selected (refer to Table 2-1, 
HI-DEN switch). As with all other switch selectable options, this switch setting should 
remain in the OFF position unless otherwise necessary for proper operation of the 
CTU. IDENT status will be asserted for 1600 BPI operation at all times (per ANSI 
standards). 


1-20. Parity Selection. The user may select either internal parity generation or 
external parity (host provided) by the appropriate selection of unit configuration 
switch U3T-2. With U3T-2 in the OFF or OPEN position, parity of the [WO through 
IW7 data lines is determined internally by the CTU. When U3T-2 is in the ON or 
CLOSED position, the CTU accepts the proper parity (always odd) from the host on 
the parity line, IWP. If the host parity is in disagreement with the CTU's internally 
derived parity, a non-catastrophic hard error will be reported to the host for the 
specific character being written, and the correct parity will be toggled on the IRP 
line. 


MULTIPLE-TRANSPORT OPERATION 


1-21. Daisy Chaining. Up to eight transports may be operated from the host system 
(if capable) and can include combinations of CTU's, Microstreamers and embedded 
formatter tape transports. Transport to transport interconnect cables must meet the 
same criteria as for single transport operation. The total cable length from the host 
system to the last physical transport (or embedded formattter) must not exceed 25 
feet unless active repeaters are used. See Figures !-5 and 1-6 for daisy chain 
combinations. 


To configure the CTU to operate on a multiple-transport system, proceed as 
follows: 


a. Open CTU to service access position. Refer to paragraph 4-3. 


b. Remove terminator resistor packs U3W and UIOW (Figure 1-3) from each 
transport except last unit. 


c. Install interconnect cables. Refer to paragraph |-9. 
d. Select unit address. Refer to paragraph |-22. 
—e. Select unit configuration. Refer to paragraph I-10. 
1-22. Unit Grounding. The logic and the chassis grounds are tied together by a wire 
connecting P3 pin 9 on the formatter PWB and the unit's top plate. It is attached on 
the underside of the top plate at the mounting screw for the number 5 roller guide 
assembly. Logic and chassis ground can be separated by removing the connector from 


the top plate and ty-wrapping the wire back against the harness. Ensure that the tape 
path alignment is still correct when replacing the roller guide assembly. 
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1-23. Unit Address Select. The CTU is selected by a combination of the levels on 
the IFAD, ITADO, and ITADI signal lines and the position of U5W switches |, 2 and 3. 
Note that U5W is set for address 0 from the factory. Refer to Table 1-2 for unit 
address select switch settings. 


SWITCH POSITION FUNCTION 


| 2 3 
U5W TADO* TAD I* Unit Address Select 
ON ON F ADO* 0 


ON OFF | 


ON 


6 
7 


Streaming EOT and DOUBLE 
FILEMARK enabled 


Streaming EOT and DOUBLE 
FILEMARK disabled 


3200 BPI IDENT enabled 
3200 BPI IDENT disabled 


IRWD, IONL, ISPEED, and IFPT 
will not assert on the interface 
unless the unit is online and 
formatter selected (unit 
addressed). 


IRWD, IONL, ISPEED, and IFPT 
will assert on the interface 
anytime the formatter is selected 
(unit addressed). 


NOT USED 


Table 1-2. Unit Address Select/Option Switch 
NOTE 


CacheTape and Microstreamer drives should not 
be connected to conventional embedded 
formatter drives on the same FAD line logic 
level; e.g., if a CTU is set for any address 
between 0 and 3, the conventional drive must be 


set for an address between 4 and 7. 
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Figure 1-3. Partial PWB Layout 
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Figure 1-4. Daisy Chain Cable Configuration 
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Figure 1-5. Daisy Chain Configuration 
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Figure 1-6. Hybrid Daisy Chain with CacheTape and Embedded Formatter Drives 
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PLUG LIVE GROUND 
NO. PIN PIN SIGNAL DESCRIPTION SIGNAL NAME 


Last Word ILWD 
Write Data 4 IW4 
Initiate Command IGO 
Write Data 0 IwO 
Write Data | WI 
(Not Used) (ISGL) 
(Not Used) ~— (ILOL) 
Reverse | IREV 
Rewind IREW 
Write Data Parity 

Write Data 7 


Write Data 3 


Write Data 6 

Write Data 2 

Write Data 5 

Write IWRT 
(Not Used) (IRTH2) 
Edit IE DIT 
Erase IERASE 
Write File Mark IWFM 
Transport Address 0 ITADO 
Formatter Enable IFEN 
Rewind/Unload IRWU 
Transport Address | ITAD | 
Formatter Address IFAD 
(Not Used) — (IHISP) 


Table |-3. Interface Signals, Controller to Transport 
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PLUG LIVE GROUND 
NO. PIN PIN SIGNAL DESCRIPTION SIGNAL NAME 


Formatter Busy IFBY 
(Not Used) (IRTHI) 
Read Data 2 IR2 
Read Data 3 IR3 
Read Data Parity IRP 
Read Data 0 IRO 
Read Data | IRI 
Load Point ILDP 
Read Data 4 IR4 
Read Data 7 IR7 
Read Data 6 IR6 
Hard Error IHER 
File Mark IFMK 
Identification IDENT 
Read Data 5 IR5 
End of Tape IEOT 
(Not Used) (INRZ) 
Ready IRDY 
Rewinding IRWD 
File Protect IFPT 
Read Strobe IRSTR 
Write Strobe IWSTR 
Data Busy IDBY 
(Not Used) (ISPEED) 
Corrected Error ICER 
On Line IONL 


Table 1-4. Interface Signals, Transport to Controller 
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SWITCH POSITION FUNCTION 


U3T EOT LOCATION enabled 
EOT LOCATION disabled 
External Parity 
Internal Parity 
Select max. block size 
9K Bytes 
i6K Bytes 
24K Bytes 
32K Bytes 


Selected Data Ramp 
Simulated Rate Delay 
Speed (ips) (KBS) (ms) 


12.5 20 30 
25 40 15 
60 10 

72 8.3 

5-0 

5.0 

5.0 

5.0 


Table 1-5A. M890 Configuration Switches 
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SWITCH POSITION | FUNCTION 


EOT LOCATION enabled 
EOT LOCATION disabled 
External Parity 

Internal Parity 

Select max. block size 
9K Bytes 

I6K Bytes 

24K Bytes 


Selected Simu- Data Burst Ramp 
lated Speed Transfer Rate Delay 
-IPS- -KBS- -msec- 
(Avg & Min/Max) (Avg & Min/Max) (Enabled) 
72 8.3 
120 5.0 
160 3.7 
112 (103/120) 180 (165/192) 3.0 
125 (108/140) 200 (172/225) 2.6 
155 (138/170) 250 (220/272) ZZ 


185 (160/206) 295 (256/330) 1.5 


250 (200/300) 400 (320/480) 1.0 


Table 1-5B. M891 Configuration Switches 
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COMMANDS 


1-24. The basic transport commands are derived by decoding the REVERSE, WRITE, 
WRITE FILE MARK, EDIT, and ERASE interface lines. When a command is issued to 
the transport from the controller, the transport asserts the IFBY line (true state) and 
performs all timing and control functions necessary for the execution of the command. 


1-25. The command lines are transferred to the command registers on the trailing 
edge of the IGO pulse. Any errors occurring during the execution of the command are 
reported to the controller via the IHER or ICER interface lines. Upon completion of 
the command, the IDBY interface line goes false, notifying the controller that it may 
issue another command. All acceptable combinations of the interface lines are listed 
in Table !-6. The interface lines used for command decoding are defined as follows: 


a. Reverse (IREV). This is a level which, when true, specifies reverse tape 
motion and, when false, specifies forward tape motion. 


b. Write (IWRT). This is a level which, when true, specifies the write mode 
of operation, and when false, specifies the read mode of operation. 


c. Write File Mark (IWFM). This is a level which, when true and IWRT is 
also true, causes a file mark to be written on the tape. 


d. Edit (IEDIT). When this level is true and IWRT is true, the transport 
operates in the edit mode. 


e. Erase (IERASE). This is a level which, when true in conjunction with a 
true level on the IWRT line, causes the transport to execute an erase 
variable length command. The transport will be conditioned to execute a 
normal write command but no data will be recorded. A length of tape, as 
defined by ILWD, will be erased. Alternately, if IERASE, IWRT, and 
IWF M command lines are true, the transport is conditioned to execute a 
fixed length erase command. A fixed length of tape of approximately 
4 inches will be erased. When command lines IWRT, IWFM, !IEDIT, and 
JIERASE are true, the transport is conditioned to execute a security erase 
operation. A length of tape, from the point where the command was 
issued to five feet beyond EOT, will be erased. The following are the 
commands that can be executed by the CTU. These commands are 
strobed by IGO. 


1-26. Read. The CTU reads data records or file marks in either a forward or 
reverse direction, generating output data (eight lines plus parity) and data strobes to 
the controller. A read reverse to load point resets the formatter. A read forward 
operation will be terminated, if it occurs more than 8 feet beyond EOT. The recovery 
threshold is automatically lowered during a read operation in order to provide 
additional reliability. The write threshold is approximately 25 percent, while the read 
threshold drops to I0 percent. During read retry attempts, the threshold level will be 
lowered to 2-3 percent to optimize low amplitude signal recover. 
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1-27, Space (Forward and Reverse). This operation is identical to a standard Read, 
except that Read Strobe and error flags are not generated. This command will space 
one record either forward or reverse. 


1-28. File Search. This signal initiates a space operation in either the forward or 
the reverse direction. The read data lines may be deactivated during file search 
operation, thereby ignoring any data that is written on the tape. The File Search 
command is terminated when: | 


a. A file mark is encountered. 
b. Load point is encountered in a reverse direction. 
c. The formatter is externally cleared. 


d. The tape is past EOT by [5 feet or more. 


[-29. Write (Forward only). The CTU starts tape and generates the proper delay 
before transferring the data character, ensuring the generation of ANSI/IBM . 
compatible inter-record gaps and ID burst for PE. When writing in 1600 bpi mode 
from load point, the tape drive always generates the required PE identification burst. 
When IDBY goes true, it indicates that the first IWSTR (write strobe) will occur no 
sooner than 40 character intervals later. The write operation continues until ILWD 
(Last Word) is received by the transport, which indicates the last character in the data 
block. 


1-30. True write operations (not erase) generate an automatic read verification with 
the signals activated as in read commands, except that signal thresholds are higher 
(25%). If the read-after-write verification operation detects a write error on the 
tape, an automatic write retry sequence is initiated. The block in error plus an 
additional 0.2 inches of tape are erased and the record is re-written. This procedure 
will be repeated up to I6 times, or until the record is successfully written without 
error. This process is transparent to the host. If there are 16 unsuccessful tries, a 
hard error (IHER) will be latched, tape motion will stop, and Error Code |! or 19 will 
be displayed on the front panel. Refer to Table 3-6 and paragraph 3-36 for data 
recovery example. 


NOTE 


IHER is latched for any Write command 
operation that cannot be completed due to a 
catastrophic error. 


1-31. The following are two variations of the basic write operation: 


a. Edit. This signal is identical to the basic write operation, except that 
erase and write head currents are sequenced to overlap the record being 
rewritten. This operation should be preceded by a read reverse or read 
reverse edit command, to position the head in front of the block being 
edited. When editing, the new block must be exactly the same number of 
bytes as the old one, otherwise a hard error (IHER) will be flagged. 


b. Write File Mark. This signal generates the compatible file mark and 
produces a (4.0 inch) IRG gap. The read file mark circuitry is activated. 
File mark identification is reliable, since it is recovered by means of 
majority gating. All required and optional tracks are written with 80 
transitions (40 characters) of 0's. Channels |, 3, and 4 are DC erased. 
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1-32. Erase. This signal produces an erase field at the head with no data flux 
transitions. There are three variations to this command, as follows: 


a. Erase Fixed Length: Erases fixed length of tape (4 inches). 

b. Erase Variable Length: Continuous erasure until terminated by the 
controller. Length is determined by the last character flag used in a normal 
write operation. 

roe Security Erase: Erases forward to five feet beyond EOT. No status lines are 
activated; other transports may be selected after a Security Erase has 
started. The transport may also be commanded to rewind after completion of 
Security Erase by issuing a Rewind. The transport will indicate an immediate 
rewinding status, but will complete Security Erase and Rewind automatically. 


1-33. Write Synchronize. This command is used to ensure that all pending writes are 
complete. Following issuance of this command, IDBY remains set until the entire 
contents of the cache are written on tape. On receipt of back-to-back Write File 
Mark commands, CacheTape will automatically insert a Write Sync command prior to 
executing the second File Mark command, unless the streaming EOT/Double Filemark 
option is enabled. 


[-34. 3200 BPI. This is a command (3200 CPI model only) which, when initiated 
while at the BOT marker, specifies the 3200 bpi mode of operation. 


1-35. 1600 BPI. This is a command which, when initiated while at the BOT marker, 
specifies the 1600 bpi mode of operation. 


1-36. Read Extended Drive Status. Extended drive status is available to the host in 
the form of four (4) independently accessible records containing up to sixteen (16) 
bytes each. Extended status can only be read when the drive is ON-LINE. To access 
one of the [6 byte records the host must first issue the Read Extended Status 
command, which is "00010" = EDIT (refer to Table 1-6). The command is accompanied 
by the usual IGO pulse. This command places the drive in the Extended Status Mode 
whereby the drive will wait for a second "ACCESS" command, accompanied by IGO. 
This second command, or Block Access Code, selects the appropriate |6 byte block to 
be transferred to the host as a normal read operation on the IRO-IR7 data lines, 
complete with read strobes. Should more than one record be desired, the Read 
Extended Status command/IGO pulse may be re-issued and the appropriate block 
access code asserted on the five command lines, accompanied by the IGO pulse. The 
new status block will then be strobed to the interface. 


l-37. The Error History Block may be reset to zero if the block access code is 
"10011." A 16 byte block will still be transferred, but the bytes currently have no 
meaning. A description of the information provided by the Read Extended Status 
command is given in Table |-7. 


1-38. Write Edit. This command can be used to re-write an existing data block on 
tape. The command is 01010 = EDIT, WRITE. The use of this command has certain 
restrictions. First, the user must be positioned at the start of a valid data block via a 
space reverse or read reverse operation. If these conditions are not met, then an 
illegal command 7 code will result. Next, the block size transferred to replace the old 
block must not exceed the original block byte count. The block size may be less if the 
user can assure that the post-block gap will erase any old data. If the newly written 
block is greater than the old block, fault code 10 will result (refer to Table 3-6). 


ers 


(LSB) WRITE (MSB) 
COMMAND REVERSE | WRITE | FILEMARK | EDIT ERASE 


Read Forward 
Read Reverse 
Read Reverse Edit 
Write 

Write Edit 

Write File Mark 
Erase Variable Length 
Erase Fixed Length 
Security Erase 
Space Forward 
Space Reverse 


File Search Forward 


—-_-—- oO Oo - ~ OoOnr- Oo CO CO OO 
oo oo —- oOo 0o.lUCUOUlUlUCClUCOU CUO 
- oOo - - -—-— —- —-— Oo oO Oo Oo Oo 


oo Ee ee >) 


| 
| 
0 
0 
0 
0 
0 
0 
0 
| 
0 
0 


File Search Forward 
(Ignore Data) 


File Search Reverse 


File Search Reverse 
(Ignore Data) 


Write Syne 
3200 bpi* 
1600 bpi (PE) 


Read Extended Status 
Current Status 
Configuration Status 
Error History Status 
Machine Status 
Error History Reset 


*Product Option 


Table 1-6. Command Decoding 
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Current Status Block (Access Code = 00000) 


Tape Status Byte #1 
IDENT 

IHER 

ICER 

IF MK 

IRDY 

IONL 

IRWD 

IF PT 


Tape Status Byte #2 

ILDP 

IEOT 

Read Retries Exceeded 

Write Parity Error At Interface 
Write Hard Error 

If{fegal Command 


Error Classification 
a 000 - 9K Ol! = 32K 
So ee 001 = 16K \00 = Reserved 
O10 = 24K 
Read From Tape To Cache Overrun 
Write From Host To Cache Overrun 


Track In Error 

Track 7 In Error 
Track 6 In Error 
Track 5 In Error 
Track 4 In Error 
Track 3 In Error 
Track 2 In Error 
Track | In Error 
Track 0 In Error 


0 
| 
2 
3 
4 
5 
6 
7 
0 
| 
2 
3 
4 
5 
6 
7 
0 
| 
2 
3 
4 
5 
6 
7 
0 
best 
2 
3 
4 
5 
6 
7 


* Bit 0 = LSB; Bit 7 = MSB, unless otherwise specified. (| = True/Yes, 2 = False/No) 


Table 1-7. Read Extended Status 
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Current Status Block (Access Code = 00000) 


Track P In Error 


LSB Read/Write Retry Count On 


tH 
MSB Current Host Record 


LSB 
Front Panel Error Code 
MSB 


Density Code 
Density Found/Operating Density (bpi): 
000 = Reserved 001 = 1600 
O10 = 3200 Ol! = Reserved 
Density Requested: 
000 = Reserved 00! = 1600 
010 = 3200 Ol! = Reserved 
Read Density Conflict 
Write Density Conflict 


Unfixed Block Count (includes file marks) 


Block Detectable Structures 
Remaining In Cache 


Fixed Block Count From BOT (includes file marks) 
Low Order Byte 

Mid Order Byte 

High Order Byte 


Sequence Number Of Record In Hard Error 


Low Order Byte 
Mid Order Byte 
High Order Byte 


Table 1-7. Read Extended Status (Continued) 
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Configuration Status Block (Access Code = !0000) 


Capability 

Reserved 

1600 bpi 0 = Does not have capability 
3200 bpi | = Does have capability 
Reserved 

Other 


Mode! Code 

000 = Other Ol! = M89I-l Reserved 
001 = M890-1 100 = M891-I1 Reserved 
O10 = M890-II 101 = Reserved 


Configuration State 
EOT Location-- | =EOT Search, O=STD. (U3T-I) 
Parity-- | = External, 0 = Internal 
Max. Block 00 = 9K 10 = 24K (U3T-3) 
Size Ol = 16K [1 = 32K (U3T-4) 
Ramp-- | = Disabled, O = Enabled 
Simulated Speed Setting (LSB) (U3T-6) 
Simulated Speed Setting (U3T-7) 
Simulated Speed Setting (MSB) (U3T-8) 


Software Configuration 


EOT and Double Filemark Streaming Option (U5W-4) 
3200 BPI IIDENT Status Option (U5W-5) 


Table 1-7 Read Extended Status (Continued) 
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Byte 
No. Bit* Contents 


Machine Status Block (Access Code = 10010) 
Head Pos'n/Tach Count In Multiples Of 1.28 Inches 


Low Order Byte Of Tach Count 
High Order Byte Of Tach Count 


Logical Command History 


Previous Host Command 

2nd Previous Host Command 
3rd Previous Host Command 
4th Previous Host Command 
5th Previous Host Command 


Operating Status 
Reel Size (LSB) 00 = Unknown 
Reel Size (MSB) 10 = 8-1/2--Inch 
Door Lock Status: 0 = Unlocked | = Locked 
(LSB) | Tachometer reading 
(MSB)| Indicating BOT location 
(LSB) | Tachometer position 
(MSB)| At impending EOT 


2 
3 
4 
5 
6 
7 
8 
9 
| 10 
2 
3 
4 
5 
6 
7 
8 
2 
10 
1] 


Table I-7. Read Extended Status (Continued) 
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SECTION IH 
OPERATION 


GENERAL 


2-1. This section describes the controls and indicators of the CTU and provides 
operating instructions. 


CONTROLS AND INDICATORS 

2-2. Control/indicator types, functions, and the conditions required for enabling 
the corresponding functions are given in Table 2-1. Figure 2-| shows the controls and 
indicators. 


LOADING TAPE 


2-3. To load tape, proceed as follows: 


CAUTION 
Do not attempt to open either top cover or 
front panel door during load operation or while 
tape is loaded in transport. Both front panel 
door and top cover are locked during tape- 
loaded functions. 


a. Apply power to unit and verify that UNLOAD indicator is illuminated. 
(Allow for normal delay of 5 seconds.) 


b. Prepare tape-leader, if required, using Cipher too! Part No. 209990-500. 
c. Verify that write-enable ring, if used, is fully seated. 

d. Ensure that tape is wound completely onto reel. 

e. Open front-panel door by pressing down gently on top (center) of door. 

f. Insert tape into front of unit with write-enable ring side down. Tip edge 


of reel inside unit upward slightly to clear supply hub and place tape well 
inside unit. The door, when closed, should not touch the reel. 


g. 
h. 


LOAD 
REWIND 


UNLOAD 


Close front-panel door. 


Actuate LOAD switch. 


Access doors are now locked. 


When load 


sequence is completed, LOAD indicator will remain illuminated. 


NOTE 


During load sequence, actuation of ON LINE 
switch will place transport on line when BOT 


marker is sensed. 


CONTROL/ 
INDICATOR TYPE FUNCTION 
POWER 


ON/OFF 
Rocker Switch 
and Indicator 


Tactile Switch 
and Indicator 


Tactile Switch 
and Indicator 


Table 2-] 


Switches line power 
on and off. 


Loads tape to BOT 
marker. 


Rewinds tape to BOT 


marker. [Iluminates 
to indicate BOT tab is 
logically positioned at 
photosensor. When 
flashing, transport is 
executing a load or a 
rewind sequence. 


Unloads tape from 
any point. UNLOAD 
indicator flashes 
during unload se- 
quence, then remains 
illuminated. 


- Controls and Indicators 


CONDITIONS 


Fuse installed. Line 
cord connected. 


Tape inserted in front 
panel door. Top 
cover and front panel 
door closed. 


Transport in off-line 
mode (ON-LINE indi- 
cator extinguished). 


Transport in off-line 
mode. (ON-LINE in- 
dicator extinguished). 


CONTROL/ 
INDICATOR TYPE FUNCTION CONDITIONS 


ON-LINE 


TEST 


WRT EN 
(Write 
Enable) 


Tactile Switch 
and Indicator 


Tactile Switch 


Indicator 


Tactile Switch 
and Indicator 


Switches transport to 
on-line mode. IIlum- 
inates to indicate 
transport is on line. 


Second actuation 
switches transport 
off-line (must be 
off-line to unload). 
Indicator extinguished 
to indicate transport 
is off line. 


Selects alternate 
operational mode for 
other switches. 


IIluminates to in- 
dicate write function 
may be performed. 


First actuation 
(indicator illumin- 
ated): high density 
mode, 3200 CPI. 


Second actuation 
(indicator exting- 
vished): lower density 
mode, |600 CPI. 


Indicator also reflects 
the density selected 
via the I/O command 


Tape loaded and 
transport in off-line 
mode (ON-LINE indi- 
cator extinguished). 


Transport is in on-line 
mode. (ON-LINE in- 
dicator illuminated.) 


Refer to paragraphs 
3-6 and 3-9. 


Tape reel write- 
enable ring installed 
mounted on supply 
hub and tape loaded. 
Ring is removed for 
Write protect. 


3200 CPI transport 


must be in off-line 
mode (ON-LINE indi- 
cator extinguished). 


Table 2-]. Controls and Indicators (Continued) 
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AD WRTEN HI! 
REWIND UNLOAD ON-LINE TEST 


Ld LJ Ld Ld 


Figure 2-1. Control Panel 
UNLOADING TAPE 
2-4. To unload tape, proceed as follows: 


a. Actuate UNLOAD switch. Transport must be in off-line mode (ON-LINE 
indicator extinguished). 


NOTE 


During the unload sequence, UNLOAD indicator 
will flash and access doors will remain locked. 
When the unload sequence is completed, 
UNLOAD indicator will remain illuminated and 
access doors will unlock. 


b. Open front-panel door when UNLOAD indicator remains illuminated. 
c. Carefully lift up the reel to clear the supply hub and remove. 
d. Close front-panel door. 


ERROR CONDITIONS 


2-5. Operating failures or fault conditions are indicated by various front panel 
display patterns. There are two groups of fault indications: those which are normally 
caused by the tape or operator and can be avoided by following the proper operating 
procedure, and those which are machine malfunctions and require correction by an 
experienced service technician. 


2-6. Operator Error Codes. These fault indications occur during normal tape 
loading operation. They produce error codes which will be displayed as an ON/OFF 
pattern of the indicators on the front panel. When the problem is corrected (i.e., 
closing the front panel door), actuate the LOAD switch to clear the error condition 
and re-enter the load sequence. If these error codes occur when proper operating 
procedures have been followed, a machine malfunction is indicated. Refer to Table 2- 
2. (These operator error codes are repeated in Table 3-7 of the manual where all of 
the CTU's error types, definitions, and the methods for error recovery are divided 
under Soft, Medium | and 2 and Hard errors. (Note that error code 23 is a multi-error 


type.) 


2-7. Transport Error Codes. These faults indicate a serious deviation from the 
normal operating routine of the CTU. Each fault code is represented as a unique 
binary pattern of the front panel indicators, which flash to alert the operator. These 
faults inhibit the CTU and require correction by a service technician. They can be 
cleared only by turning the power off. Refer to Section Ill, Table 3-7 for these fau!t 
codes and troubleshooting instructions. 
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INDICATION 7 CONDITIONS 


All indicators except 
UNLOAD, ON-LINE and 
TEST flashing 


All indicators except 
LOAD and TEST flashing 


All indiéators except TEST 
flashing 


All indicators 
UNLOAD 
_ flashing 


except 
and ON-LINE 


All indicators 
LOAD and 
flashing 


except 
ON-LINE 


All indicators except ON- 
LINE flashing 


All indicators 
LOAD and 
flashing 


except 
UNLOAD 


All indicators 
UNLOAD flashing 


except 


The compliance arm exceeded its travel 
limits during normal operation. Check 
compliance arm operation with Service 
Aid 24. Check servo operation with 
Service Aid II. 


Early EOT marker encountered. EOT 
marker located greater than 25 feet 
prior to actual EOT. Used with switch 
U3T-! "ON" only. Relocate EOT marker. 


A load operation was attempted without 
inserting a tape reel into the transport, 
the reel of tape is not properly seated, or 
the supply reel was not locked when 
attempting a manual load. Check if file 
protect and hub seat sensor are working 
properly. Attempt another LOAD 
operation. 


An_ insufficient amount of tape was 
wrapped around the takeup hub when 
attempting a manual load. A minimu 
of five wraps is required. - | 


Tape end did not peel off of reel. 
Remove antistatic tape/foam block if 
used. If caused by static charge buildup, 
refer to paragraph 2-8 for manual load 
instructions. 


A load or unload operation was 
attempted with the front-panel door or 
top cover in the open position. 


Tape reel prevented movement of the 


Remove and re-insert 
Possible bell crank 


supply reel hub. 
tape reel to clear. 
solenoid failure. 


Tape reel was inserted upside-down. The 
bottom of the tape reel is identified by 
the write-enable ring groove or the write 
enable ring (when installed) near the 
inside mounting circumference. 


Table 2-2. Operator Error Front Panel Indications 


INDICATION CONDITIONS 


All indicators except The BOT marker was not detected within 
LOAD flashing the first 35 feet of tape. The leader 
must be a minimum of 6 feet in length. 


All indicators flashing After four attempts, the CTU did not 
successfully complete the load 
sequence. The tape leader should be 
checked for excessive damage or static 
charge buildup. If a second attempt at 
autoloading fails, refer to paragraph 2-8 
for manual load instructions. 


Table 2-2. Operator Error Front Panel Indications (Cont'd) 
MANUAL LOAD 
2-8. To load tape after a failure of the autoloading routine, proceed as follows: 
a. Extend unit on its slides to clear equipment rack. 


b. Place transport in operator maintenance access position by lifting top 
cover sides behind front panel. Place cover stay in slot provided. 


c. Place reel of tape on supply hub. Ensure that reel is evenly seated on 
hub. 


d. Depress and hold the manual unlock button, located behind front-panel 
door on bottom left hand side of tape reel opening, and simultaneously 
rotate the supply hub clockwise until supply reel is locked in place. 


e. Thread tape along path shown in Figure 2-2. Carefully move tachometer 
assembly away from takeup hub, and, making one wrap of tape clockwise 
around takeup hub, gently replace tachometer assembly. Continue to 
wrap tape for FIVE (5) more revolutions of the takeup hub. Check that 
tape is seated correctly on guides and threaded properly over head 
assembly. 


f. Close top cover, and place transport in normal operating position. 


g. Depress and hold the HI DEN switch, then actuate the LOAD switch and 
release both. Tape should tension and advance forward until BOT tab is 
positioned at photosensor. LOAD indicator will illuminate, indicating 
that CTU is ready for use. 


h. To manually load at or beyond EOT: There must be a minimum of 25 feet 


of tape beyond the EOT mark. Depress the LOAD switch and the CTU 
will rewind, unload, and then reload to BOT. 
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MANUAL UNLOAD 


2-9. If for any reason the CTU cannot complete the rewind/unload sequence, the 
tape reel may be rewound manually as follows: 


a. Place transport in operator maintenance access position. Refer to 
paragraph 4-2. 


b. Rotate supply reel in counterclockwise direction to rewind tape onto 
supply reel. 


c. Depress and hold the manual unlock button, located behind front-panel 
door on bottom left hand side of tape reel opening, and simultaneously 
rotate the supply reel counterclockwise until it rotates freely and can be 
removed from the transport. 


Figure 2-2. Tape Threading Path 
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SECTION Ill 
TESTING AND TROUBLESHOOTING 


TESTING 


3-1. This section describes the two types of test capabilities available on the 
CTU: a series of tests that run automatically when the power is turned on, called 
power up self tests (PUST), and service aids, accessed by pressing the front panel 
switches in certain sequences that enable individual sections of the unit for testing 
and troubleshooting. Also, error conditions that can cause a CTU failure are listed 
and procedures to diagnose the failure are provided. 


3-2. Power Up Self Tests. The PUST (Power Up Self Test) consists of a series of 
tests that are executed each time power is applied to the unit. These tests are 
designed to verify the proper operation of the unit prior to permitting tape to be 
loaded or, in the case of a failure, assist the technician in isolating the fault and 
repairing the unit. If the PUST is successful, the UNLOAD indicator is lighted 
continuously, and the transport is ready to be loaded. !f the PUST is unsuccessful, a 
unique pattern will be displayed on the front panel LED's to indicate the areas of the 
failure. This is referred to as level | failure information. For certain tests, levels 2, 
3, 4, and 5 failure information will be available to provide a more specific cause of the 
failure. 


3-3. The failure display is a binary number which results from the "ON" (1) and 
"OFF" (0) states of the LED's with the least significant bit being the LOAD indicator 
on the left and the most significant bit being the HI DEN indicator on the right. See 
Figure 3-1. For the first six tests, the display will be the number of the test that 
failed and the drive will be inhibited, preventing any further interaction. Refer to 
Table 3-! for PUST failure codes | through 6. If after power is applied to the unit, all 
LED's remain lighted continuously for longer than | second, and the LED display does 
not match the level | displays in Table 3-1, a failure of the Z8002 is indicated and no 
further failure information is available. 


ee eee 9 ee ee ee 
(1) 22), 3/4) 418) 8086) 


Figure 3-]. Front Panel Controls and Indicators (Diagnostic Mode) 
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3-4. A failure in test 7 will be indicated by LOAD, UNLOAD, and ON-LINE LED's 
flashing. Pressing the LOAD switch once will display the level two failure 
information. Levels 2 through 5 information is presented in two alternating 4-bit 
nybbles. The high order nybble is displayed when the HI-DEN LED is illuminated. 
When the HI-DEN indicator is extinguished, the low order nybble is displayed. 
Table 3-2 includes the levels 2 through 5 information available when the LOAD switch 
is pressed one through four times respectively. 


3-5. A failure in tests 8-13 will be indicated initially by the front panel LED's 
flashing the failed test number. Referring to Table 3-3 and pressing LOAD a second 
time will display level two information about the failure, as described in 
paragraph 3-4, 


3-6. When all the failure information is read, pressing the TEST switch will put the 
unit in the diagnostic mode. The TEST indicator will flash and the service aid access 
codes can then be entered. The TEST switch can be pressed (to put the unit in the 
diagnostic mode) any time after all front panel LED's flash. However, all failure 
information is then lost. 


3-7. Use the procedure in Figure 3-2 and the information in Tables 3-1 through 3-3 
to recognize and analyze a PUST failure. 


3-8. Service Aids. The service aids are tests that are enabled by the technician. 
They are divided into two groups: those that run with no tape in the unit, and those 
that run after tape has been loaded. 


3-9. In the case of a PUST failure of tests 8-13, pressing the TEST switch will put 
the unit in the diagnostic mode and the service aid codes can then be entered. Note 
that any failure information not read will be lost. Refer to paragraph 3-6. 

3-10. For a normal power-up sequence, once the UNLOAD indicator is lighted 
continuously, the no-tape service aids can be accessed, or following a load sequence 
when the LOAD indicator is lighted continuously, the tape-loaded service aid codes 
can be entered. 


3-11. Referring to Figure 3-1, which illustrates the controls of the CTU, the switch 
sequence for activating each service aid is as follows: 


a. Press switches 4 and 5 in sequence to access the diagnostic mode. 
b. Press switches corresponding to service aid number in sequence. 


c. Execute service aid by pressing switch 5. 


NOTE 
Each successive switch depression must be 
entered within 3 seconds, or the diagnostic 
mode will be aborted and the switch sequence 
will have to be re-entered. 


d. Press switch 4 to exit the service aid. 
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POWER ON 
PUST CONDUCTED 


PUST 
SUCCESSE UL? 


NO 


FAILURE 
IN FIRST 
6 TESTS? 


NO 


¥ES 
UNLOAD LIGHTED 


YES 


FRONT PANEL 
DISPLAYS LEVEL 
1 CAUSE OF 


FAILURE. REFER 
TO TABLE 3-1. 


LOAD TAPE 
TURN POWER OFF 
ENTER SERVICE 
AlD ACCESS 
CODE. REFER 


TO PARAGRAPH 
3-11. 


Figure 3-2. Power Up Self Test Process 
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FRONT PANEL 
LED'S FLASH 
FAILED TEST NO. 


LEVEL 2 CAUSEOF SO 
FAILURE? 


PRESS LOAD 


PRESS LOAD 
FOR LEVELS 
2,3,4 & 5 AS 
APPROPRIATE 


PRESS TEST 
TO ACCESS 
SERVICE AIDS. 


TEST LED 
FLASHES 


ENTER SERVICE 
AID ACCESS 
CODE. REFER 


TO PARAGRAPH 
oehhs 


Ss re 
TEST FAILURE DISPLAY DISPLAY REMARKS 
Tr fawroness [vo0e | — | Gecameror 
Firronean [reo [=| Geiamerr 
=e tt ese 
ae 


Data test error 


Press LOAD 
IC-U9L fails 
IC-UILIL fails 
IC-UI3L fails 


Early Test Exit Generally indicates a 
failure in tests | thru 5, 
above. Tests for early 
PUST exit when TEST 
pressed and held during 


power up. 


Table 3-Il. Tests | through 6 PUST Failure Codes 


LEVEL | LEVEL 2 LEVEL 3 LEVEL 4 LEVELS 
DISPLAY LOW HIGH | LOW HIGH | LOW HIGH | LOW HIGH REASON 


Base address error 
Word count error 

No count rollover 
Addition not 0 

No terminal count 


ae 

10000 00001 Address error (low to high) 

RD7 - UIOT 

RD6 - UIIR 

RD5 - UIT 

RD4&4 - U9P 

RD3 - UIR 

RD2 - UIOP 

RDI - UIIP 

RDO - UIOR 

RDP - U9T 
10000 0000! | Read parity error (U9T) 


01000 0000! | Write parity error (U9T) 


Table 3-2. Test 7 PUST Failure Codes 


PUST LEVEL | LEVEL 2 BYTE 
‘TEST DISPLAY Low HIGH REASON 
00010 LC ClO initialization failure 


—— ADC test failed 
| 10000 | 0000 | 0000! | 0001 |, DAC tailedoteserse, | failed | DAC failed auto-zero | 
01000 00001 Reference voltage (VIN5) 
error 


| Servo motor test failed _| motor test |__Servo motor test failed | 
| 10000 | 0000 0000 | 0000! | Unexpected drive | __Unexpected drive voltage _ 
01000 00001 Unexpected EMF on 
|__supplymotor motor 
0 90100 | 100 | ooo0l | 0001 Supply motor EMF out of 
tolerance 


| ; 11000 | 000 - 90001 | 0001 Unexpected EMF on 
|__takeupmotor motor 
00001 Supply motor rotation out 
of eerer rr 
| Tachometer test failed _| test failed 


10000 00001 


or Either of the two 
01000 00001 phases | _Phasesmissing 


| 11000 | oooot | 00001 Both phases | Both phases missing 


00100 00001 Phase separation out of 
tolerance 
Compliance arm voltage 
not in or 

100 fs Oe 0 0000 OOOO | Rest | Rest voltage too low too low 

0 y 91000 000 00001 


Table 3-3. Tests 8 through 13 PUST Failure Codes 


Reference voltage (VIN6) 
error 


3-12. As an example, to cycle the supply and takeup servos in the forward and 
reverse direction, Service Aid || should be used with no tape in the unit. To access 
Service Aid |! proceed as follows: 


a. Press switches 4 and 5 in sequence. 
b. Press switch | two times. 
c. Execute Service Aid || by pressing switch 5. 


3-13. Each service aid will run continuously, that is repeat its basic sequence, until 
switch 4 is pressed to exit the service aid. Each service aid description includes any 
modification of the basic routine that can be enabled while the service aid is running. 


3-14. During some service aids, the front panel indicators provide output data 
relative to the service aid being performed. This data is displayed as a binary number 
with the LOAD indicator as the least significant bit (LSB) and the HI DEN indicator as 
the most significant bit (MSB). See Figure 3-1. Each Service Aid description includes 
information about output data, as appropriate. 


3-15. Service Aids (No tape in unit). Service aids with no tape in the transport are 
described in the following subparagraphs. Refer to paragraph 3-14 for a description of 
the front panel indicators. 


CAUTION 


If tape is in the unit for the following service 
aids, it may be damaged. 


3-16. Service Aid I]. This service aid enables both supply and takeup servo circuits, 
sequencing both reel hubs clockwise and counterclockwise. Press the LOAD switch to 
activate the high voltage rail switches Q5 and Q6 and current limit the servos to | 
ampere. Press the UNLOAD switch to deactivate Q5 and Q6 and enable maximum 
current limit. 


3-17. Service Aid 12. This service aid activates and deactivates the write formatter 
circuitry to allow troubleshooting with no tape in the transport. When enabled, the 
write head/erase bar are turned on and a formatted, 40-character record is 
generated. The write head/erase bar is turned on for the length of the record 
(including pre/postamble) plus approximately 15 msec, then the head is turned off for 
approximately 15 msec and the sequence repeats. The "data" portion of the record 
simulates an all zeros (3200 fci) record. Press LOAD to select a |-character record 
and ONLINE to select a 256-character record. Press UNLOAD for the 40-character 
record. 


3-18. Service Aid 13. This service aid operates the same as Service Aid |2 except 
that the file-mark circuits are exercised. 


3-19. Service Aid 21. This service aid activates the interface output status signals 
for troubleshooting. Refer to Figure 3-3 for the relative sequence/timing and test 
points to observe the signals. If a write protected tape is used to adjust read 
threshold, an error "6" will result. No tape action will be allowed until a write ring is 
installed. The tape will be written on. 
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3-20. Service Aid 22. This service aid is used to display the output of the BOT 
sensor. The display is updated continuously so that a piece of half-inch tape with a 
BOT marker can be inserted in the sensor area (as a loaded tape would be) to 
determine the output voltage levels for blank tape and a BOT marker. Use Table 3-4 
to convert the binary count of the front panel indicators to a decimal equivalent in 
volts. Ambient light can affect the output levels. With no tape in the sensor area, the 
binary count should be |4 (about 0.9 volt) or greater. With blank tape the count should 
be 5 (about 0.3 volt) or less. Some blank tapes may cause the output level to be a 
negative value which is an acceptable condition (all indicators flashing). For tape with 
a BOT marker, the count should be 28 (about |.8 volts) or greater. 


3-21. Service Aid 23. This service aid is identical to Service Aid 22 except the EOT 
circuit is activated. Use the same criteria for output voltage levels. There is no 
requirement that both sensors exhibit the same output characteristics as long as each 
meets the criteria described for the BOT sensor. 


ee MUL TSECONDS =e 


TP69 (IRWD 
TP76 (IONL 


TP74 (IFBY 
TP71 (IRDY 


) 
) 
) 
) 
TP75 (IDBY) 

TP72 (IF PT) 

TP86 (IL DP) 

TP73 (IEOT) 

U14M-4 Z1A2 (IHER) 
U14M-1 Z1A5 (ICER) 
U14M-9 Z1A7 (IF MK) 
U1I4M-12 Z1B1 (HDENT) 


Figure 3-3. Service Aid 21 Sequence/Timing 
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BINARY DECIMAL OUTPUT BINARY DECIMAL OUTPUT 
DISPLAY EQUIVALENT | VOLTS DISPLAY EQUIVALENT } VOLTS 


0 or less 1.024 
0.064 | .088 
0.128 1.152 
0.192 |.216 
0.256 1.280 
0.320 1.344 
0.384 1.408 
0.448 1.472 
0.512 1.536 
0.576 | .600 
0.640 | .664 
0.704 1.728 
0.768 1.792 
0.832 | 856 
0.896 1.920 


0.260 1.984 or 
greater 


Table 3-4. Service Aids 22/23 Display Conversion (BOT/EOT) 


BINARY DECIMAL BINARY DECIMAL 
DISPLAY EQUIVALENT] VOLTS DISPLAY | EQUIVALENT} VOLTS 


0 to +0.312 0 to -0.312 
+0.313 ~0.313 
+0.626 ~0.626 
+0.939 ~0.939 
+1.252 -1.252 
+1.565 ~1.565 
+1.878 -1.878 
+2.191 -2.191 
+2.504- -2.505 
+2.817 -2.817 
+3.130 -3.130 
+3.443 -3.443 
+3.756 ~3.756 
+4.069 -4.069 


+4.069 or -4.069 or 
greater less 


0 
| 
2 
3 
4 
5 
6 
7 
8 
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Table 3-5. Service Aid 24 Display Conversion (Compliance Arm) 


3-23. Service Aid 24 This service aid is used to display the compliance arm 
transducer voltages on the front panel. When this service aid is initially activated, the 
front panel will display the actual maximum and minimum transducer voltages when 
the arm is at its rest position (against rear bumper) and its fully forward position, 
respectively. This initial voltage is displayed as a binary value on the front panel 
indicators. This is the mode | or actual arm voltage. Refer to Table 3-5 to convert 
the binary count to a decimal equivalent in volts. The display is continuously updated 
so that as the arm is moved, the binary value will change relative to the new position; 
e.g., when the service aid is activated and the compliance arm is in the rest position, 
the front panel may display a binary count of 5 (+1.565 volts). Note that a binary 
count of | is the minimum acceptable number for proper operation. If the arm is 
moved slowly toward the front bumper, the count will be observed to decrement to 0, 
switch to 16 (this is the sign bit, indicating a negative voltage value), and then 
increment to perhaps 2I (-1.565 volts). These maximum/minimum readings are the 
absolute limits of the arm. To determine the total voltage change (V-Delta) of the 
arm, place the arm in its rest position and press UNLOAD (mode 2). The front panel 
display will indicate a zero volt reference value at this time. Flickering of the Hl 
DEN indicator is an acceptable condition in this position. As the arm is moved to its 
fully forward position, the binary count will increment to perhaps a value of 10 (+3.13 
volts, from Table 3-5). The minimum value of voltage change for proper operation 
within the compliance arm travel limits is 2.191 volts (binary 7). To return to the 
mode | voltage condition, press the LOAD switch. Press TEST to exit this service aid. 
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3-23. Service Aid 31. This service aid is used to check the file-protect/reel-seat 
sensor and tape-in-path sensor. Only the supply servo is enabled. To check the file- 
protect/reel-seat sensor, remove the write-enable ring from a tape reel and place the 
reel on the supply hub. As the hub rotates counterclockwise, a double pulse of the 
UNLOAD indicator will occur when reel-seat reflector moves past the sensor. With a 
write-enable ring installed, an additional single pulse of the UNLOAD indicator should 
occur when the the file-protect tab rotates past the sensor. For tape-in-path testing, 
the LOAD indicator should be illuminated initially, indicating no tape-in-path. Insert 
a piece of half-inch tape so that it blocks the tape-in-path sensor and extinguishes the 
LOAD indicator. During this service aid, the LOAD switch controls the supply 
motor. Each time the LOAD switch is pressed the motor will decrease its speed. 
Repeated actuation of the LOAD switch will cause the motor to stop and then 
increase speed in the opposite direction. Without a tape reel mounted on the supply 
hub, no flashing indication of the UNLOAD indicator should occur. 


3-24, Service Aid 32. This service aid activates the hub-lock and door-lock 
assemblies. The supply motor alternates direction to operate the supply reel locking 
pawls. In the counterclockwise direction, the pawls should retract (unlocked position) 
when the hub tab engages the bellcrank. In the clockwise direction, the pawls should 
extend (locked position) when the hub tab engages the bellcrank. NOTE: The supply 
hub may or may not engage the bellcrank during operation. If either the top cover or 
front panel door is open, the ONLINE indicator illuminates. 


CAUTION 


This service aid is intended for use only by a 
service technician during troubleshooting. 


3-25. Service Aid 33. This service aid disables both top cover and front panel door 
interlocks to allow observation of the tape path during operation of tape-loaded 
service aids. It may be accessed either before or after an auto- or manual load 
sequence. This service aid is not terminated with the TEST switch and will remain 
enabled until the tape is unloaded or the power is turned off. 


3-26. Service Aid 34. During this service aid, the LOAD switch controls the blower 
motor. When the LOAD indicator is illuminated, the blower motor should be on. 


3-27. Service Aid 42. This service aid activates the cache memory DMA controller 
(channel 2), address and data lines for troubleshooting. See Figure 3-4 for the relative 
timing/sequence of a cache memory write operation. The data lines have a high state 
(1) value rotated through the byte from LSB to MSB, therefore, only one bit is high at 
a time. The address lines have a low state (0) value rotated through the |6 bit address 
word, thus, only one address line is low at a time. Power must be cycled to exit this 
service aid. 
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Figure 3-4, Service Aid 42 Sequence Timing 


3-28. Service Aids (Tape Loaded). Service aids with tape in the unit are described in 
the following subparagraphs. 


NOTE 


The tape loaded service aids cannot be initiated 
if the tape-in-path sensor is faulty. Refer to 
paragraph 3-24 for detection of a faulty tape- 
in-path sensor. 


3-29. Service Aid 21. This service aid is intended for adjustment of the read 
threshold and is usually required only when changing the head assembly or the main 
PWB. A good quality tape, with the write enable ring installed, should be loaded prior 
to entering this service aid. While observing the front panel indicators, adjust R109 
until three (3) or more LED's are flashing and no LED's are ON constantly. Refer to 
paragraph 4-17 for detailed adjustment procedure and cautionary notes. If a write- 
protected tape is used, an error 6 will result. No tape action will be allowed until a 
write-enable ring is installed. 


3-30. Service Aid 22. This service aid cycles the tape in both forward and reverse 
directions simulating the tape motion requirements of interface commands. The 
formatting and data circuits are not active during this service aid. Tape travel in the 
forward direction is always greater, and, when the tape reaches the EOT marker, the 
unit will rewind and repeat the sequence. When the service aid is exited, the tape will 
rewind if not at BOT. 


3-31. Service Aid 23. This service aid activates the read circuits and the write 
circuits using the sequence described for Service Aid 12. Press LOAD, UNLOAD, or 
ONLINE to select |-byte, 40-byte, or 32K-byte records, respectively. Selecting the 
block size initiates forward tape motion. An approximate 8 second delay will occur 
before forward tape motion is observed. This delay is required to sequentially load 
and verify all O's into each of the nine 64K-byte cache RAMs prior to tape motion. 
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Press HI DEN to stop tape motion. Press HI DEN a second time for reverse tape 
motion. The HI DEN indicator illuminates to indicate reverse tape motion. Reverse 
motion inhibits the write function and read only is active. If the tape used is file 
protected, previously recorded data can be read in both forward and reverse 
directions. The EOT marker inhibits forward tape motion and BOT inhibits reverse. 
The 3200 CPI CTU will operate in the high density mode during this service aid (50 ips) 
when high density is selected (HI DEN indicator illuminated) before the service aid is 
entered. When the service aid is exited, the tape can be rewound to BOT by pressing 
LOAD/REWIND. 


TRANSPORT ERROR CONDITIONS 


3-32. Error conditions, other than those that would be indicated during PUST, may 
occur while operating the CTU. Those normally caused by the tape or operator 
(Operator Error Codes) are discussed in Section I], paragraph 2-6. The Transport Error 
Codes are machine malfunctions which indicate a serious deviation from the normal 
operating routine of the CTU. Each error code is represented by a unique binary 
pattern on the front panel indicators which flash to alert the operator. These faults 
‘inhibit the CTU and require correction by a service technician. They can be cleared 
only by turning the power off. 


3-33. Table 3-6 is a quick descriptive list of the operator and transport errors which 
are explained in detail on Table 3-7. Refer to Table 3-7 for an explanation of the 
error conditions and some actions to take to correct the problem (1 designates a 
double-flashing indicator; 0 designates off). Some errors indicated during operation 
may, in turn, cause a PUST failure. In that case, the troubleshooting steps must begin 
with the PUST failure. 


3-34. Data recovery example is given immediately after Table 3-7. Data recovery 
must occur prior to Rewinding (IREW) or Rewinding/Unloading (iRWU). 


3-35. Table 3-8 is a list of mnemonics and their definitions. 
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Error Code No. Error Type 


3 Tape length greater than 3700 feet for |-mil tape Med 2 
4 Arm out of limits during autoload Hard 
5 Sequence error, Read forward, internal status self-check fault Med | 
6 Write/Erase to file-protected tape Soft 
7 legal command on interface Soft 
8 Unexpected done status in structure; internal status Med | 
self-check fault 
9 Indicates that take-up hub cleaning is necessary Hard 
10 Write Edit error, edited length greater than original length Med 2 
[ll Excessive retries - Write fault Med 2 
12 Indicates that tape is still in path Hard 
13.‘ Wlegal status found in structure; internal status Med | 
self-check fault | 
14 18 feet past EOT Med 2 
15 Excessive block length, greater than 32 KB Med 2 
16 Sequence error, Read reverse, internal status self-check fault Med | 
17 Operational arm fault Hard 
18 Tape speed variation greater than +10% Med | 
19 Vertical parity error on retries Med 2 
20 DMA failure or no start of block Med | 
2! Write fault, excessive retries on write filemarks Med 2 
22. EOT mark location out of tolerance (switch U3T - | option) Med 2 
*23 Load - no tape or hub seat failure Soft 
Unload - hub not locked, too much slack tape Soft 
Manual load - reel seat/file-protect sensor failure Med | 
24 Cache RAM parity error or transfer rate mismatch at Med | 
the interface 
25 Not enough tape on takeup reel for manual load Soft 
26 Tape stuck on the supply reel during autoload Soft 
27 Door interlock check Soft 
28 Servo failure or hub is jammed during manual load Soft 
29 Reel upside down during load or failure to get tape Soft 
into tape path during autoload 
30 Undetected BOT marker within the first 35 feet of tape. Soft 
Minimum leader length must be 6 feet. 
31 Autoload failure after 4 retries, check tape end Soft 


Table 3-6. Error Type Description 


*Error code 23 is a multi-error type. 
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BINARY 
DISPLAY 


CONDITIONS 


The CTU received a write 
or erase command for a 
file-protected tape. 


An illegal or undefined 
command was received by 
the CTU. 


No tape or hub seat 
failure during autoload. 


Hub not locked, too much 
slack tape during 
autoload. 


Tape stuck on the supply 
reel during autoload 


Door interlock check. 
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ACTION 


|. Possible host system 
failure. 

2. Check that write- 
enable ring is removed 
from tape reel. 

3. Check file-protect 
circuit with Service 
Aid 31. 

4, Check interface logic 
with Service Aid 21. 


|. Possible host system 
failure. 

2. Check interface logic 
for floating or 
grounded inputs. 


|. Insert a tape reel into 
the transport. 

2. Make sure tape is 
properly seated. 


[. Insert a tape reel into 
the transport. 

2. Make sure tape is 
properly seated. 


Not enough tape on take- 1. A minimum of five 
up reel for manual load. wraps is required. 


|. Tape end did not peel 
off of reel. Remove 
antistatic tape/foam 
block if used. 

2. If caused by static 
charge buildup, refer 
to MANUAL load 
instructions. 


1. Close front panel door 
or top cover. 


Table 3-7A. Soft Error Definitions 


BINARY 
DISPLAY 


CONDITIONS 


Servo failure or hub is 
jammed during manual 
load. 


Tape reel was inserted 
upside down or failure to 
get tape into tape path 
during autoload. 


The BOT marker was not 
detected within the first 
35 feet of tape. 


After four attempts, the 
CTU did not successfully 
complete the load 
sequence. Check tape 
end. 


ACTION 


Remove and re-insert 
tape reel to clear. 


. Possible belt crank 


failure. 


. The bottom of the 


tape reel is identified 
by the write-enable 
ring groove or the 
write-enable ring 
(when installed) near 
the inside mounting 
circumference. 


. Check tape for BOT 


marker. 


. Use Service Aid 22 to 


check BOT sensor. 


. The tape leader should 


be checked for 
excessive damage or 
static charge buildup. 


. If asecond attempt at 


autoloading fails, 
refer to Manual load 
instructions. 


Method for Soft Error Recovery/Action 


a eh a ee eee 
Result When Result When Operator 
Interface Unit is OFF-LINE Unit is ON-LINE Action 


The CTU will go 
off-line. 


Any front panel 
action--LOAD, 
UNLOAD, ON- 
LINE or power 
off--is allowed by 


the CTU. CTU. 


The CTU goes off- 
line; the interface line. 
is inactive. Any 

front panel action 

is allowed by the 


Allowed to go on- 


Table 3-7A. Soft Error Definitions (Cont'd) 
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BINARY 
DISPLAY 


CONDITIONS 


Sequence error: read 
forward internal status 
self-check fault. 


Unexpected done status in 
structure; internal status 
self-check fault. 


Illegal status found in 
structure. Internal status 
self-check fault. 


Sequence error: read 
reverse internal status 
self-check fault. 


Tape speed variation in 
excess of the ANSI 
maximum of +10%. 


DMA failure. Word count 
not at 0 after timeout. 


Reel seat/file-protect 
sensor failure during 
manual load. 


Parity error during Cache 
RAM refresh cycle. 
Generally, host cannot 
sustain throughput at 
present speed setting. 


ACTION 


. Note host command 


sequence: operating 
system program, 
version, release, etc. 


. Contact factory. 


. Check servo operation 


with Service Aid II. 
Check tachometer 
operation using 
Service Aid I |. 


Verify that PUST test 
7 is successfully 
completed. 

Check DMA and cache 
address/data lines 
using Service Aid 42. 


Check if file-protect 
or hub seat sensor are 
working properly. 


Check for "soft" RAM 
fault: cycle power to 
force power-up check. 
Check cache RAM 
with PUST test 7. 


. Rerun host program. 


Table 3-7B. Medium | Error Definitions 
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| Method for Medium | Error Recovery/Action 
Result When Result When Operator 
Interface Unit is OFF-LINE Unit is ON-LINE Action 


IHER is latched Front panel LED's The flashing front 
and the tape are flashing; all panel LED's allows: 
remains tensioned. switches are rewind from host, 
inoperative. or rewind/unload 
from host, read 
data recovery from 
cache prior fo 
rewind, read 
extended status. 


Cycle power to 
reset. 


Table 3-7B. Medium | Error Code Definitions (Cont'd) 
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BINARY 
DISPLAY 


The CTU detected more 
than 3700 feet of tape. 


Write Edit failure. 


The number of write 
retries exceeded |6. 


Tape travel beyond the 
EOT marker exceeded [8 
feet. 


Data block exceeded 
maximum block size 
allowed (32 KB). 


Vertical parity error on 
retries. 


[en | a different reel. 


Whitesell block size 
greater than original. 


. Re-check block size. 


. Try adifferent tape. 
« Check write circuits 


using Service Aids | 2 
(no tape in unit) or 23 
(tape loaded). 


. Check read circuits 


using Service Aid 23 
(tape loaded). 


. Possible host system 


failure. 


. Check interface logic 


with Service Aid 21. 


. Check EOT/BOT 


circuit using Service 
Aid 32. 


. Ensure that EOT 


marker on tape is 
properly placed. 


. Possible host system 


failure (write 
operation). 


. Check ILWD interface 


input logic for a 
floating condition. 


. Check write and read 


circuits using Service 
Aid 23 (tape loaded). 


Table 3-7C. Medium 2 Error Definitions 
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BINARY 
DISPLAY CONDITIONS ACTION 


Excessive retries on write |. Readjust read 

filemarks. threshold using 
Service Aid 21! (tape 
loaded). 

. Check write formatter 

circuits with Service 
Aid |3 tape unloaded, 
not file protected and 
writing 40-character 
blocks (press UNLOAD 
after test entry). 


Early EOT marker . EOT marker located 

encountered (switch greater than 25 feet 

U3T-1| option). prior to actual EOT. 
2. Relocate EOT marker. 


Method for Medium 2 Error Recovery/Action 


ae a ge ee 
Result When Result When Operator 
Interface Unit is OFF-LINE Unit is ON-LINE Action 


IHER is latched Front panel LED's The flashing front Cycle the power, 
and the tape are flashing and all panel LED's allows: rewind or unload. 
remains tensioned. switches are rewind from host, 
inoperative. rewind/unload 

from host, read 

data recovery from 

cache prior to 

rewind, read 

extended status. 


Table 3-7C. Medium 2 Error Definitions (Cont'd) 
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BINARY 
DISPLAY CONDITIONS ACTION 


Compliance arm circuit Ensure that tape is 

voltage level is out of properly wrapped 

tolerance during the around take-up hub. 

autoload sequence. Check compliance arm 
operation with Service 
Aid 24. 


Indicates that take-up hub . Cycle power. 
cleaning is necessary. Call Technician. 


Indicates that tape is still . Run Service Aid 21. 
in path. 


Operational arm fault. . Cycle power. 
~ Call Technician. 


Method for Hard Error Recovery/Action 


Result When Result When Operator 
Interface Unit is OFF-LINE Unit is ON-LINE Action 


IHER is latched and Front panel LED's The double flashing Cycle power 
the tape remains are double flashing front panel LED's to reset. 
tensioned. and all switches are allows: read data 
inoperative. recovery, read 
extended status 
before the power is 
cycled. 


Table 3-7D. Hard Error Definitions 
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DATA RECOVERY EXAMPLE 


NOTE 
Data recovery must occur prior to Rewinding 
(IREW) or Rewinding/Unloading (IRWU). 
a. The host is writing records to CTU thru interface: ten (10) records are sent. 
b. Error code #11 occurs while attempting to fix record #4 to tape. 


c. The results are following: 


From the host into cache OLS OTT S (Gels 34 2) BOT to physical tape. 
f 


A 
cache cache 
pointer pointer 
before after 
error error 


d. The cache pointer is returned to the first unfixed record in cache . Any read or 
search command is legal. The normal recovery is by forward read, IHER resets 
sometime prior to IDBY going through. IHER will latch again if the unfixed records' 
boundary is crossed on either end. 


TERM IN/OUT NAME DEFINITION 


IFEN Formatter enable (not used) 

IGOT Formatter command pulse detected 
IHER Hard error 

ICER Correctable error 

MERR Memory parity error 

FWD/REV Formatter control 

PERR Parity error 

IF MK EOF detected 


IDENT ID burst at BOT 

IOENAB Enable I/O at interface 

FMTRD Enable read transfer from formatter 
FIOCLK Formatter interface clock 


POSTERR Postamble error 


POSTDET Postamble detect 


W2XCLK Write logic 2X clock 


FRC2 . Write state control 2 
FRC3 Write state control 3 


ENB 40 CNT Enable 40 state counts (for FMK, 
Pre/Postamble) 


Table 3-8. 1/O Definitions (CIO) 


TERM IN/OUT NAME DEFINITION 


RDROP 7 Read after write channel drop detected 


RDROP 6 
RDROP 5 
RDROP 4 
RDROP 3 
RDROP 2 
RDROP | 
RDROP 0 


RDROP P Read after write channel drop detected 
DOPEN Door open (lid or front) 

HLOCK Hub lock 

DLOCK Door lock 

BLK Block detect (read data) 

PHASE 2 Tach (pos'n interrupt) 

IP Tape in path 

MENAB Motor enable (relay drive) 


REFRESH Refresh DMA request 
PEN PE enable (read formatter) 
BLOWER Blower on 


VRCERR Vertical parity error 


Table 3-8. 1/O Definitions (CIO) (Cont'd) 
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TERM IN/OUT NAME DEFINITION 


LOAD 


UNLOAD 

ON-LINE Front panel 

TEST 

HIDEN 
Minus 30 volt servo rail 
Plus 30 volt servo rail 


Motor enable, supply & take-up 


Write head current 
TACH PULSE 0 
Erase head current 
Tach count enable 
HDEN High density write select 
TACH PULSE | 
FPTTAB File protect, hub seated sense 


PHASE | Tach count enable 


DADRO ADDRESS 0, D/A - A/D Converter 
DADRI ADDRESS |, D/A - A/D Converter 
DADR2 ADDRESS 2, D/A - A/D Converter 


DADREN D/A sample hold enable 


Table 3-8. 1/O Definitions (CIO) (Cont'd) 
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U6éW 
PULSE No. U6V INPUT 


FORMATTER BUSY 
TAPE DRIVE READY 
DATA BUSY 

FILE PROTECT 

LOAD POINT (at BOT) 
END OF TAPE 


SET ON-LINE 
CLEAR REWINDING 
SET REWINDING 
CLEAR OFF-LINE 


IGO TRANSITION LATCH CLEAR 
CLEAR DMA REQ. FOR FORMATTER 


READ, SET FOR WRITE 


Table 3-8. I/O Definitions (CIO) (Cont'd) 
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GENERAL 


SECTION IV 
MAINTENANCE 


4-], This section contains periodic maintenance information and adjustment 
procedures. Table 4-! presents the preventive maintenance schedule. 


CTU POSITIONS FOR SERVICING 


CAUTION 


When CTU is to be extended on slides from 
equipment rack, ensure that rack is mounted 
securely. Weight of CTU in extended position 
could upset an inadequately anchored equipment 
rack, 


4-2, Operator Maintenance Access (See Figure 4-1). To gain access to the tape 
path area for routine cleaning, proceed as follows: 


a. 


b. 


Switch CTU power off. 
Withdraw drive on its slides until locks engage. 


Open top cover by lifting sides directly behind front panel. Place cover 
stay in slot provided. 


Perform required maintenance. 
To return drive to operating position, close top cover. 
Release slide locks and push unit back into equipment rack. 


Switch CTU power on. 


C74 


COVER STAY 


RACK MOUNT FACE 


Figure 4-1. Operator Maintenance Access Position 


4-3. Service Access (See Figure 4-2). To gain access to the main PWB and other 
internal components, proceed as follows: 


d. 


b. 


je 


Switch CTU power off. 


Place drive in operator maintenance access position. (Refer to paragraph 
4-2.) 


Using a screwdriver, loosen two captive screws located at front sides of 
top plate casting. 


Close top cover. 

Grasping two lower corners of front panel, lift front panel to its 
maximum upright position. Lower slowly (about one inch) until the top 
plate support latch engages. 

Insert the safety pin provided through both holes in the top plate support. 
Perform required maintenance. 


To return drive to operating position, remove the safety pin. 


Lift front panel to its maximum upright position and lower smoothly to 
horizontal position. 


Reverse steps a through d. 


OPERATOR PREVENTIVE MAINTENANCE 


4-4, For routine cleaning, place the CTU in the operator maintenance access 


position. 


Figure 4-3 identifies by number the locations of items that require routine 


cleaning. The recommended cleaning materials are: 


d. 
b. 


Ce. 


Lint-free, Non-abrasive Cloths 
Solvent Resistant Swabs 


Tape Drive Cleaner (Freon TF) 


NOTE 


Items a through c are available as Cipher Part 
No. 960855-001, Tape Drive Cleaning Kit. Do 
not use alcohol as cleaning agent. 


25.00 
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Figure 4-2, Service Access Position 
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Figure 4-3. Tape Path and Related Parts 
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MAINTENANCE QUANTITY TO PROCEDURE 
OPERATION (HOURS) MAINTAIN PARAGRAPH 

Operator 

Tachometer Roller 

Take Up Hub 

Roller Guides 

Reel Hub Pads 

Head 

Tape Cleaner 


Front Panel and As Required 
Door 


Top Plate Casting As Required 
Filter | 1000 
Service Technician 


Replace Reel Motors 


*The above frequency schedule should be observed or performed weekly, whichever is 
sooner. 


Table 4-1. Preventive Maintenance Schedule 


CAUTION 


Do not apply a cleaner directly from the 
container to the surface to be cleaned, even 
though instructions on the container may 
indicate to do so. Always apply the cleaner to a 
swab or wipe first, carefully removing any 
excess. The tachometer roller and roller guides 
contain precision bearings. Solvents allowed to 
run into the bearings will break down the 
lubricant. 


4-5. Tachometer Roller (Figure 4-3). Use a swab moistened with tape path 
cleaner. Gently wipe the entire roller surface. The roller can be rotated by manually 
turning the take-up hub slowly. 


4-6, Take-Up Hub (Figure 4-3). Use a swab or wipe moistened with tape path 
cleaner. Rotate the hub manually while gently wiping the tape wrapping surface. 


4.7, Roller Guides (Figure 4-3). Use a swab moistened with tape path cleaner. 
Rotate each roller and gently ‘vipe the tape contact surface and flanges or washers. 


4-8, | Reel Hub Pads (Figure 4-3). Use a swab or wipe moistened with tape path 
cleaner. Wipe the contact surface of each pad and remove any debris around the pad. 


4-9, Head (Figure 4-3). Use a swab or wipe moistened with head cleaner. Wipe the 
entire face of the head and attached erase bar, paying particular attention to the 
recessed areas. 


CAUTION 


Rough or abrasive materials can scratch 
sensitive surfaces of the head resulting in 
permanent damage. Other cleaners, such as 
alcohol based types, can cause read/write 
errors. 


4-10. Tape Cleaner (Figure 4-3). Use a swab moistened with head cleaner. Wipe 


each blade along its length. Remove accumulated oxides from the recessed area 
between the blades. 


CAUTION 


Exercise care to avoid damage to sharp edges of 
tape cleaner blades. 


4-11. Front Panel and Door. Use a wipe moistened with plastic cleaner. 

4-12. Top Plate Casting. Use a wipe moistened with plastic cleaner. Referring to 
Figure 4-3, wipe away the oxide dust in the tape path area. Be careful not to get dirt 
on the head, rollers, etc. Avoid disturbing the sensors. 

4-13. Filter. Locate and remove the filter from inside the air duct opening at the 


lower left of the front panel. See Figure 4-4. Clean the filter with low pressure 
compressed air, or vacuum, in the opposite direction of airflow and reinstall. 
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Figure 4-4, Air Filter Removal 


SERVICE TECHNICIAN PREVENTIVE MAINTENANCE 


4-14, Reel Motors. Replace both reel motors after 5000 hours of unit operation. 
Refer to paragraphs 4-40 and 4-44 for removal/replacement instructions. 


CORRECTIVE MAINTENANCE 


4-15. Fuse Removal and Replacement. To replace the fuse, proceed as follows: 


e. 


f. 


WARNING 

To prevent severe electrical shock, remove 

power plug from power source before per- 

forming any servicing operation on transport. 
Remove power cord from outlet. 
Place the drive in service access position. Refer to paragrpah 4-3. 
Locate fuse cap on power supply housing. Push and twist cap to remove. 
For 100-120 volt operation, use a 3-ampere, slo-blo, 250V type fuse. 
For 208-240 volt operation, use a |-|/2 ampere, slo-blo, 250V type fuse. 


Reverse steps a through c. 


4-16. Voltage Regulator Adjustment. A minor adjustment of the +5V voltage 
regulator circuit may be required following repair of the power supply or main PWB's 
or replacement of a major assembly on the unit. To adjust the +5V regulator circuit, 
proceed as follows: 


a. 


Place the drive in service access position. Refer to paragraph 4-3. 
Switch power on and allow unit to warm-up. 

Connect a voltmeter to TP81 and ground. 

Adjust R312 for +5.25, +0.15/-0.05V. 


Reverse steps a through c. 


4-17. Read Threshold Adjustment. Adjustment of the read threshold level is re- 
quired only when the head or main PWB is changed. Adjust read threshold as follows: 


a. 
b. 


Cc. 


Place drive in service access position. Refer to paragraph 4-3. 
Apply power to unit. 
Load tape (write-enable ring must be installed). 
NOTE 
Use a National Bureau of Standards Reference 
Level Tape, or a certified tape that produces 
comparable read levels when compared with a 


National Bureau of Standards tape for this 
adjustment. 


CAUTION 


Do not use a library or removed tape for this 
adjustment because the tape used will be 
written on by the CTU. 


d. Activate Service Aid 21. Refer to paragraphs 3-8 and 3-20. 


e. Shield the LED indicators on the front panel from ambient light so that an 
accurate indication of ON, OFF or FLASHING can be observed. 


f. Note the indication of the front panel LED's before attempting any 
adjustment. 


g. If any three or more indicators are FLASHING with no indicator(s) ON 
steadily, NO ADJUSTMENT IS REQUIRED. Refer to step i. 


h. If less than three indicators are FLASHING or any indicator(s) are ON 
steadily, adjust RI09 for the indication in step g. R109 may require 
several turns (in either direction to find the correction adjustment point. 
If the correct adjustment point cannot be found, a fault in (a) making the 
adjustment, (b) the head assembly, or (c) main PWB is indicated. 


i. Exit Service Aid 21 by pressing TEST. 
NOTE 


This adjustment is based on the amplitude 
characteristics of the tape used for the 
adjustment. Other tapes whose amplitude 
characteristics are different may not provide 
the same indication after the adjustment. This 
fact simply reflects the difference in tapes and 
is not a fault condition. The tolerance range of 
the adjustment takes into account the inherent 
differences between tapes that otherwise meet 
the ANSI X 3.40-1976 criteria. 


j. Reverse steps a through c. 
REPAIR AND REPLACEMENT OF PARTS AND COMPONENTS 


4-18. The CTU is designed to operate over long periods of time without requiring 
corrective maintenance of any kind. Spare parts are available for replacement of 
parts and subassemblies which may have become damaged or worn through extremely 
long and/or hard usage. This section presents instructions for removal of defective 
parts and subassemblies from the transport and replacement with the parts available, 
as well as disassembly, assembly, and adjustment instructions where applicable, and a 
list of tools and special parts, Table 4-2. 
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Except as noted, subassemblies and parts which can be removed from above the top 
plate are indexed in Figure 4-5, while those which can be removed from beneath the 
top plate are indexed in Figure 4-6. Refer to the respective key lists of these figures 
for the names of the subassemblies and parts indexed on each. These lists also contain 
the figure numbers of the detail drawings, presented in this section, in which removal 
and/or disassembly of these subassemblies and parts are illustrated. 


WARNING 
To prevent severe electrical shock, remove 


power plug from power source before per- 
forming any servicing operation on transport. 


ITEM DESCRIPTION CIPHER P/N 


Hub height adjustment tool 760105-545 
Skew monitor (IC clip assy.) 960067-00 | 


Spring scale (for tension arm) 
0-36 oz spring scale 


John Chatillon & Sons 
83-30 Kew Gardens Rd. Chatillon P/N 
Kew Gardens, NY 11415 LP36 
Tape end cutter/crimper 209990-500 
Vibratight (for adjustment screws) 209990-075 


Torque seal (for screw heads) 209994-025 


Loctite -222- adhesive 209990-072 


Loctite 242 : 209990-074 
Loctite -601- fast retaining compound 209990-076 
Permabond - sealer (air duct) 209990-107 
Lubriplate - bearing lubricant 210444 
Master Skew tape (IBM) 799019-40 | 
Tracking tape 

Pericomp Corp. 

14 Huron Dr. 


Natick, MA 01760 
(617) 237-4052 970039-00| 


Table 4-2. Repair and Maintenance Tool/Parts List 


A-|| 


The torque values for screws are below on Table 4-3. 


Screw Size 
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6-32 
10-32 
For PWB's 


Table 4-3. Torque Values for Screws 


FRONT PANEL ASSEMBLY (1, Figure 4-5). 


4-19. Power Switch Replacement. To replace the power switch (I, Figure 4-7), 
proceed as follows: 


Remove power cord from outlet. 


Position transport in service access position in accordance with 
instructions in paragraph 4-3. 


Remove wire connectors from terminals of power switch in back of front 
panel, identifying each terminal as to the switch terminal from which it 
was removed. 

Bend in tabs holding switch to panel, and push out of panel from back. 
Place replacement switch in front panel, bend tabs in back of switch as 
necessary to fit tightly in panel, and reconnect wires as identified in 
step c. 


Restore transport to operating position. 
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FIGURE 
INDEX 
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NO. 
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DETAIL 
DESCRIPTION FIGURE 
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COMPLIANCE ARM ASSEMBLY ..........5.02. 4-|7 
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PROCEDURE 
PARAGRAPH 
NO. 


4-2 
4-23 
4-24 
4-25 
4-26 
4-27 
4-28 
4-29 
4-30 
4-32 
433 
4-34 
4-35 
4-36 


Figure 4-5, Model CTU Tape Transport (Top View) 
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DETAIL 
DESCRIPTION FIGURE 
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PROCEDURE 
PARAGRAPH 
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Figure 4-6. Mode! CTU Tape Transport (Bottom View) 
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Figure 4-7. Front Panel Assembly 


4-20. Touch Switch Replacement. To replace the touch switch (3, Figure 4-7), 
proceed as follows: 


a. Position transport in service access position (paragraph 4-3). 


b. Remove connector from switch in back of front panel, noting position of 
connector. 


c. Remove grommets (2) from attachment posts of switch (3) and lift switch 
out of front panel. 


d. Insert replacement switch in front panel, place grommets (2) on 
attachment posts, pressing down tightly against panel, and secure using 
Permabond. 


e. Attach switch connector at back in same position as removed in step b 
(brown wire nearest power switch). 


f. Restore transport to operating position. 


4-21. Front Panel Subassembly Replacement. To replace the front-panel 
subassembly (7, Figure 4-7), proceed as follows: 


NOTE 


For purposes of this procedure, it is assumed 
that power switch (1), touch switch (3), and door 
assembly (10) are to be removed from discarded 
front panel subassembly and reused _ in 
replacement. If one or more of these items is 
also to be replaced, disregard instructions for 
removal of such items in this paragraph. 


a. Position transport in service access position (paragraph 4-3). 

b. Open front-pane! door (10). 

c. Remove four screws (4), lockwashers (5), and flat washers (6). Remove 
switch wire terminals and connectors attached to switches (| and 3), 
noting position of each. Lift off entire front panel assembly. 

NOTE 
If air intake tube comes off with front panel, 


remove from front panel and set aside for 
reassembly. 
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Remove following parts and subassemblies from discarded front-panel 
subassembly (7) and replace in replacement front panel subassembly as 
follows: 


(1) Power switch: refer to paragraph 4-19. 
(2) Touch switch: refer to paragraph 4-20. 
(3) Door assembly: refer to paragraph 4-22. 


lf air intake tube came off with front panel replace in front panel. 


Attach complete front panel assembly to top plate with screws, washers, 
and lockwashers removed in step c. Ensure that gooseneck of front pane! 
air duct is properly positioned (paragraph 4-42, step f). 


-Reconnect wires and connectors as identified in step c. 


Restore transport to operating position. 


Use Service Aid 32 to test door lock adjustment. Refer to paragraph 
4-48, step j for adjustment procedure. 


4-22, Removal And Replacement of Door Assembly. To replace the door assembly 
(10, Figure 4-7), proceed as follows: 


a. 


Remove front panel assembly from top plate in accordance with 
paragraph 4-21, steps a, b, and c. 


Remove two springs (8) and four guides (9), and push door off the hinge 
points, using finger pressure on front of door at the arm. Remove the 
door through the front panel opening. 


Install door assembly in front panel subassembly by snapping arms onto 
plastic studs of front panel assembly, as indicated in Figure 4-7. 


Assemble guides (9) with springs (8), with flat surfaces of guides in 
contact with each other. 


Reinstall assembled front panel assembly on top plate in accordance with 
paragraph 4-21, steps e-i. 


Use Service Aid 32 to test door lock adjustment. Refer to paragraph 4- 
48, step j for adjustment procedure. 
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SUPPL Y HUB ASSEMBLY (2, Figure 4-5). 


4-23. Removal, Replacement and Adjustment (Figure 4-8). Place transport in 
operator maintenance access position (paragraph 4-2) and proceed as follows: 


d. 


Rotate hub assembly (1, Figure 4-8) so that socket-head screws face front 
panel door. 


Open front-panel door and loosen socket-head screws (2). 
Remove supply hub from reel motor shaft. 


Install replacement hub on shaft, and position hub height gauge, Cipher 
Part No. 760105-545, as shown in Figure 4-9 so that it contacts the raised 
machined surface of the top plate. Raise the supply hub until the 
reference surface contacts the hub-height tool. 


Ensuring that hub-height tool is in contact with both the top plate and 
reel hub, tighten socket-head screws (2). 


Remove tool, restore transport to operating position, and load tape. 


Run tape forward and reverse using Service Aid 23, noting tape position 
on reel for which replacement hub was installed. If tape is centered 
between sides of reel, adjustment is correct. If not, loosen socket-head 
screws and repeat steps d through g until positioning is correct. 
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Figure 4-9. Supply Hub Adjustment 


HEAD ASSEMBLY (3, Figure 4-5). 


4-24, Removal and Replacement of Assembly and Parts (Figure 4-10). Place the 
- transport in service access position (paragraph 4-3) and proceed as follows: 


NOTE 


It is not necessary to remove complete 
assembly from top plate in order to remove 
tape scraper (13, Figure 4-10). Refer to this 
paragraph, step f. If head is defective and in 
need of replacement, entire head assembly (8), 
including tape scraper (13) must be replaced. 


a. Remove head connectors from P6/P7 on main PWB and remove from 
cable retractor. 


b. Working from under side of top plate, remove center adjustment screw 
(1), flat washer (2), four screws (3), and lockwashers (4), three flat 
washers (5), one flat washer (6), and cable clamp (7) supporting assembly 
(8) with one hand as last screw is removed. Identify wire terminal and 
cable clamp as to position from which removed, and save attaching parts 
for reinstallation. 


c. Pull assembly (8) and wire harness carefully down through hole in top 
plate and cables over air intake tube. 


d. Install replacement assembly in reverse order of sequence in steps b and 
c, carefully pushing head and connectors through hole in top plate and 
attaching wire terminal and cable clamp in positions from which 
removed. Do not tighten center adjustment screw (1) at this time. 


e. Feed head connectors and cables through cable retractor and over air 
intake tube and install on J6/J7 on main PWB. 
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If tape scraper (13) only is to be replaced. remove two socket-head screws 
(12), nuts (9), lockwashers (10), and flat washers (11). Save attaching 
parts for reassembly, and install replacement scraper in reverse order of 


removal. 


Adjust tape scraper (13) as follows: 


(1) 
(2) 


(3) 
(4) 


(5) 


(6) 


Insert and load a tape. 


Loosen socket-head screws (12) and move tape scraper away from 
tape. 


Slowly move tape scraper toward tape until it contacts tape. 


Rotate tape scraper until both scraper blades are touching the tape. 
producing two vertical creases in the tape at the points of contact. 


Verify that tape is touching erase bar. Check for vertical crease in 
tape at the point of contact. 


Tighten socket-head screws (12) and reverify that tape is in contact 
with both blades of tape scraper and the erase bar. 


Perform tape alignment procedure, paragraph 4-50. 


Place transport in operating position. 


Figure 4-10. Head Assembly 
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ROLLER GUIDE ASSEMBLY (4, Figure 4-5). 


4-25, Removal and Replacement of Assembly (Figure 4-11). Place the transport in 
operator maintenance access position (paragraph 4-2) and proceed as follows: 


a. Remove attaching screw (1, Figure 4-11), leaving shims (4) and spring (3) 
in place, remove roller guide assembly through top of top plate, saving 
attaching parts for reassembly. 


b. Install replacement roller guide (2), using original attaching parts. 


c. Perform tape alignment procedure, paragraph 4-50. 


Figure 4-I1. Roller Guide Assembly 


EOT/BOT SENSOR ASSEMBLY (5, Figure 4-5). 


4-26. Removal and Replacement (Figure 4-12). Place transport in operator 
maintenance access position (paragraph 4-2) and proceed as follows: 


a. Holding compliance arm aside to provide access to mounting screws, 
remove two screws (I, Figure 4-12) and lock washers (2) and retain for 
reassembly. 


b. Remove EOT/BOT assembly (3), carefully pulling wires and connector (4) 
through hole in top plate assembly. 
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Cc. 


Unplug EOT/BOT assembly. 


CAUTION 


To prevent misalignment, avoid contact with 
sensors mounted on replacement EOT/BOT 
PWB. Sensors are factory-aligned for optimum 
output. 


Attach plug removed in step c. 


Feed wires and connector (4) carefully through hole in top plate assembly 


(refer to step b). 


Attach EOT/BOT assembly loosely with screws (1) and lockwashers (2), 
position assembly as close to tape as mounting bracket will allow, with 


PWB parallel to casting wall directly behind it, and tighten screws. 
Place transport in operating position. 


Use Service Aids 22 and 23 to test EOT/BOT assembly. 
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Figure 4-12. EOT/BOT Assembly 


TACHOMETER ASSEMBLY (6, Figure 4-5). 


4.27. Removal and Replacement (Figure 4-13). Place the transport in service 
access position (paragraph 4-3) and proceed as follows: 


a. 


b. 


Disconnect tachometer wiring harness connector from mating connector 
beneath top plate. 


Remove grip ring (1, Figure 4-13), wavespring washer (2), and shim(s) (3) 
from tachometer post beneath top plate and save for reassembly. 


Remove tachometer assembly (6) from top plate, pulling wire harness and 
connector carefully through hole. 


If lower bearing (4) or upper bearing (5) was removed, apply Loctite 60! 
sparingly to outside surface of replacement bearing before installing. 


Install replacement tachometer assembly through upper bearing (5) and 
lower bearing (4), seating end of spring in adjacent small hole in top plate. 


Install shim(s) (3), wavespring washer (2), and grip ring (1). If necessary, 
install additional shims (3) to compress wavespring half of its height when 
grip ring is installed. 


Push connector and wire harness through top plate hole, and connect 
beneath top plate. 


Place transport in operating position. 


Use Service Aid || to test tachometer operation. 


COVER ASSEMBLY (7, Figure 4-5). 


4-28. Removal and Replacement of Assembly and/or Parts (Figure 4-14). Place the 
transport in operator maintenance access position (paragraph 4-2). Remove damaged 
cover assembly, subassemblies, and/or parts as necessary in the sequence of index 
numbers (Figure 4-14) assigned to the item and its attaching parts, saving attaching 
parts for use during reassembly if necessary, and instal] the replacement item in 
reverse sequence of removal. Observe the following special instructions: 


a. 


When replacing catch (10) tighten screws just enough to hold and then try 
closing cover. If catch is too far forward and prevents cover from closing 
or is too far back to engage latch on front panel assembly, loosen 
attaching screws (8) and move catch forward or backward so that the 
cover closes and catch latches securely on front panel. 


Restore transport to operating position. 
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Figure 4-13. Tachometer Assembly 


Le-w 


Figure 4-14. Top Cover Assembly 


TAKEUP HUB ASSEMBLY (8, Figure 4-5). 


4-29, Removal, Replacement, and Adjustment (Figure 4-15). Place the transport in 
operator maintenance access position (paragraph 4-2) and proceed as follows: 


a. 


b. 


Secure tachometer assembly (1) away from the takeup hub. 
Loosen socket-head screws (2, Figure 4-15) and remove hub (3). 


Install replacement hub on shaft and position hub height gauge, Cipher 
part No. 760105-545, as shown in Figure 4-16. 


Position hub on shaft so that hub height gauge is in contact with both the 
raised machined area of the top plate and takeup hub, and tighten socket- 
head screws (2). 


Remove tool, carefully replace tachometer assembly against hub, restore 
transport to operating position, and load tape. 


Run tape forward and reverse using Service Aid 23, noting tape position 
on replacement hub. If tape is centered on hub, adjustment is correct. If 
not, loosen socket-head screws (2) and repeat steps b through e. 3 


Place transport in operating position. 


(2) (2) 


Figure 4-15. Takeup Hub 
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Figure 4-16. Takeup Hub Adjustment 


COMPLIANCE ARM ASSEMBLY (9 Figure 4-5), AIR CAPACITOR ASSEMBLY (9, 
Figure 4-6). 


NOTE 


To facilitate removal of the compliance arm 
assembly, this procedure combines the removal, 
disassembly, assembly and installation of the 
compliance arm assembly with that of the air 
capacitor. 


4-30. Removal and Disassembly (Figure 4-17). Place the transport in service access 
position (paragraph 4-3). Proceed as follows: 


NOTE 
Save all attaching parts for use in reassembly. 
a. Remove the top plate air duct (paragraph 4-41). Do not remove Ty-rap. 
b. Remove two screws (1), and flat washers (2) attaching air capacitor 


shutter blade (3) to hub (4), and remove blade (3) from air capacitor 
stator (7). 


c. Remove wire terminals clipped to air capacitor stator (7) plates and 
identify for reassembly. 


d. Remove two allen-head screws (5) and one allen-head screw (6), and 
remove air capacitor stator (7) from top plate. 


e. Loosen socket head screw (8) and remove shutter hub (4) from end of 
compliance arm shaft. 


f. From top side of plate, remove spring (9) from bracket (10). 


g- From bottom side of top plate, remove retaining ring (11), wavespring 
washer (12), and shim (13). Lift compliance arm assembly from top 
plate. Remove lower bearing. (14) or upper bearing (15) only if it requires 
inspection and/or replacement. These bearings are attached to top plate 
with Loctite 601. 


Figure 4-17. Compliance Arm and Air Capacitor Assemblies 


h. 


Remove clip (17) from arm (16) by spreading ends out of hole in arm. 


To remove tape guide (20), remove screw (18), and shim (19), saving shim 
for reassembly. 


4-31. Reassembly, Installation, and Adjustment. Reassemble and install the 
compliance arm and air capacitor assemblies as follows: 


a. 


Replace defective parts and reassemble compliance arm assembly as 
shown in Figure 4-17, in reverse order of steps g through i, paragraph 4- 
30, observing the following special instructions. 


(1) Use attaching parts and shims saved from removal and disassembly as 
necessary. 


(2) Apply Lubriplate to bearing surfaces between clip (17) and arm (16). 


If bearing (14) or (15) was removed, apply small amount of Loctite 601 
around outside of bearing and replace. 


Install shaft carefully through bearings in top plate. 


Install shim (13), wavespring washer (12), and retaining ring (11) on 
bottom of shaft. Check wavespring washer (12) to see that it is 
compressed half of its height. If not, add shims (13) as necessary, 
checking compliance arm for freedom of movement. 


Slip hub (4) of capacitor shutter over end of compliance arm shaft, 
tightening socket head screw (8) just enough to hold hub on shaft. 


Mount air capacitor stator (7) to under side of top plate with one screw 
(1/2 - inch) (6), and two screws (5/8-inch) (5), applying Loctite 242 to 
screws before insertion. 


Slip blade (3) of capacitor shutter between two upper plates of capacitor 
stator (7), and attach to hub (loosen hub if required) with two screws (1), 
and flatwashers (2). 

Rotate compliance arm assembly to front bumper and secure with Ty-rap. 
Loosen hub socket head screw (8) slightly, rotate capacitor shutter blade 
(3) to within 0.1 inch of power supply housing, and adjust height of hub so 
that rotor blade does not bind on either plate of capacitor stator (7). 
Tighten hub socket head screw (8). 

Remove Ty-rap securing compliance arm assembly to front bumper and 
allow compliance arm to rotate to rear bumper (under its own weight). If 
compliance arm does not swing freely, readjust height of capacitor 
shutter, steps i and j, until compliance arm swings freely. 


Attach compliance arm spring (9) to bracket (10). 


4-3] 


mM. 


ne 


O- 


D. 


Clip wire terminals to air capacitor stator (7) plates at points from which 
removed in step b, paragraph 4-30. 


Place transport in operator maintenance access position (paragraph 4-2). 


CAUTION 


To prevent data reliability problems due to 
improper tape tensioning, the position of the 
compliance arm spring bracket (10) is factory 
aligned and should not be changed unless 
necessary. 


If spring bracket position was changed, adjust for proper spring tension as 
follows: 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Attach 0 to 36 oz. spring scale, available from John Chatillon & Sons, 
83-30 Kew Gardens Rd., Kew Gardens, New York |1415, Part No. 
P36, to compliance arm by inserting hook end of scale into notch 
provided on top of compliance arm near the pivot point. 


Loosen screw (22) attaching bracket (10) and position bracket so that 
screw (22) is in the center of its slotted adjustment range. 


Pull spring scale toward front panel of transport until compliance 
arm roller is positioned between 4th and 5th row (from front panel) 
of holes in top plate. Scale must be held perpendicular to compliance 
arm. 


With compliance arm positioned between 4th and 5th holes in top 
plate, spring scale should indicate 23.5 + 4.25 ounces. Adjust spring 
bracket to obtain this reading by moving bracket to stretch or 
shorten spring. Any deviation from zero reading should be added or 
subtracted from spring scale reading. 


Verify that minimum spring tension required to move arm from rest 
position is 10 ounces. 


If readjustment is required in either substep (4) or (5), reverify both 
readings. 


Use Service Aid 24 to test compliance arm and air capacitor assemblies. 


TAPE-IN-PA TH SENSOR, TRANSMITTER (10, Figure 4-5). 


4-32. Removal and Replacement (Figure 4-18). Place the transport in service 
access position (paragraph 4-3) and proceed as follows: 


a. 


Remove connector at back of top plate from tape-in-path sensor 
transmitter. 


Remove two screws (1, Figure 4-18) and lockwashers (2) and pull 
transmitter (3) carefully through hole from back of top plate. 
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c. Position replacement sensor transmitter carefully in place through hole 
from back of top plate and secure with screws (1) and lockwashers (2). 


d. Attach connector removed in step a. 
e. Place transport in operating position. 


f. Use Service Aid 31 to test tape-in-path sensor, transmitter. 


Figure 4-18. Tape-in-Path Sensor, Transmitter 


TAPE-IN-PATH SENSOR, RECEIVER (11, Figure 4-5). 


4-33. Removal and Replacement (Figure 4-19). Place the transport in service 
access position (paragraph 4-2) and proceed as follows: 


a. Remove connector at back of top plate. 
b. Remove attaching screw (|, Figure 4-18), lockwasher (2), and flatwasher 
(3) and remove tape-in-path sensor receiver (4). Save attaching parts for 


reassembly. 


c. Install replacement receiver using screw (1), lockwashers (2) and 
flatwasher (3). 


d. Reinstall connector. 

e. Place transport in operating position. 

f. Use Service Aid 31 to test tape-in-path sensor, receiver. 
COMPLIANCE ARM BUMPER ASSEMBLY (12, Figure 4-5). 


4-34. Removal and Replacement (Figure 4-20). With the transport in operator 
maintenance position (paragraph 4-2), proceed as follows: 


a. Remove screw (1, Figure 4-20), lockwasher (2), and bumper assembly (3). 


Reinstall in reverse order of removal, and adjust to contact compliance 
arm squarely. Ensure spring (4) does not touch bumper in the compliance 
arm's full arc of travel. Reposition bumper to clear spring if required. 


Place transport in operating position. 
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Figure 4-20. Compliance Arm Bumper Assembly 
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ROLLER TAPE GUIDE ASSEMBLY (SOLID) (13, Figure 4-5). 


4-35. Removal and Replacement (Figure 4-21). Place the transport in service 
access position (paragraph 4-3) and proceed as follows: 


Remove attaching screw (1, Figure 4-21) and lockwasher (2), and leaving 
shims in place remove tape guide assembly (solid) from top of top plate. 


Save attaching parts for reinstallation. 


ad. 


b. Reinstall tape guide assembly (solid) (3) in reverse order of step a. 


Perform tape alignment procedure in accordance with instructions in 
paragraph 4-50. 


Figure 4-21. Tape Guide Assembly (Solid) 


FILE-~-PROTECT SENSOR (14, Figure 4-5). 


4-36. Removal and Replacement (Figure 4-22). Place the transport in service 
access position (paragraph 4-3) and proceed as follows: 


a. 


Remove connector (back of top plate) from file-protect sensor (3, Figure 
4-22). 


Remove two screws (|) and lockwashers (2) and pull sensor (3) carefully 
through hole of top plate. Save attaching parts for reassembly. 


Position replacement sensor carefully through hole and secure with 
screws (1) and lockwashers (2). 


Attach connector removed in step a. 
Place transport in operating position. 


Use Service Aid 31 to test file-protect sensor. 


Figure 4-22. File-Protect Sensor 
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DRIVE MAIN PRINTED WIRING BOARD (PWB) ASSEMBLY (1, Figure 4-6). 


4-37, Removal and Replacement (Figure 4-23). Place the drive in service access 
position (paragraph 4-3) and proceed as follows: 


a. Remove power cord from outlet. 


b. Remove screw (1), lockwasher (2), and flat washer (3) from front center 
of board. 


c. Remove all connectors. 


d. Lift front of board over lip on chassis, slide forward and remove 1/O 
connectors. 


e. Remove board from chassis. 
f. Position replacement board and install 1/O connectors... 
g. Reconnect all connectors. 


h. Secure board with screw (1), lockwasher (2), and flat washer (3). 


i. Adjust read threshold per paragraph 4-17. 


Figure 4-23. Drive Main Printed-Wiring Board 
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POWER SUPPLY ASSEMBLY (2, Figure 4-6). 


4-38. Removal and Replacement (Figure 4-24). Place the drive in service access 
position (paragraph 4-3) and proceed as follows: 


a. Turn power off and remove power cord from rear of power supply chassis. 


b. Remove drive main PWB in accordance with instructions in paragraph 
4-37. 


NOTE 


Although not required, the following steps 
are simplified by removal of the top plate air 
duct (paragraph 4-41), front panel air duct 
(paragraph 4-42) and air intake tube 
(paragraph 4-43). 


c. Remove screws (I, Figure 4-24), lockwashers (2), and flatwashers (3) 
securing power supply cover (4). 


d. Remove wiring harness from clip cord (5) securing wiring harness to 
outside of power supply chassis, and disconnect wiring harness connector 
from power supply PWB. 


e. Remove screws (6), lockwashers (7), and flatwashers (8) securing power 
supply chassis to top plate. 


f. Remove screws (9), lockwashers (10), and flatwashers (11) securing chassis 
to rear bracket. 


g. Disconnect air pump wires (13) and terminals from EMI filter (12) noting 
position from which removed. 


h. If air pump assembly (15) is to be replaced, remove nuts (14), securing air 
pump to chassis. 


i. Install replacement assembly in reverse order of removal ensuring 
transformer and power switch wire bundles are routed through the housing 
opening near the top plate. 


Aiquassy Ajddng samog “47-4 24061 4 
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Figure 4-25. Power Supply PWB 
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POWER SUPPLY PWB (3, Figure 4-6). 


4.39, Removal and Replacement (Figure 4-25). Place the drive in service access 
position (paragraph 4-3) and proceed as follows: 


d. 


b. 


Remove power cord from outlet. 


Remove drive main PWB in= accordance’ with instructions in 
paragraph 4-37. 


Remove power supply assembly in accordance with instructions in 
paragraph 4-38. 


Disconnect all wiring harness connectors from power supply PWB. 
Remove screws (1), lockwashers (2), and flatwashers (3), and carefully 
lower power supply PWB while feeding cables through board opening. 


Remove voltage selection card (4). 


Reconnect all connectors to replacement PWB and replace voltage 
selection card (4). 


Hold PWB in place and secure with screws (1), lockwashers (2), and 
flatwasher (3). 


Replace power supply chassis in reverse order of instructions in paragraph 
4-38, 


Place drive in operating position. 


TAKEUP MOTOR ASSEMBLY (4, Figure 4-6). 


4-40, Removal, Replacement and Adjustment (Figure 4-26). Place the transport in 
service access position (paragraph 4-3) and remove and replace the takeup motor 
assembly in accordance with the following procedure: 


a. 


b. 


Fkemove power cord from outlet. 


Remove drive main PWB in accordance with instructions in paragraph 


4-37. 
Remove takeup hub in accordance with paragraph 4-29. 


Remove power supply assembly cover in accordance with instructions in 
paragraph 4-38. 


Disconnect motor wire terminals identifying as necessary for 
reinstallation. 


Remove four screws (I, Figure 4-26), lockwashers (2), flatwashers (3), 
shoulder washers (4), and takeup motor (6) out of drive, noting orientation 
of motor. Save attaching parts, including insulator (5), for use in 
assembly. 
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Figure 4-26. Takeup Motor Assembly 


Install replacement motor in same orientation as motor removed in step f, 
in reverse order of steps e and f. 


Reinstall power supply cover in accordance with instructions in paragraph 


Reinstall and adjust takeup hub in accordance with paragraph 4-29, 
Reinstall main PWB in accordance with instructions in paragraph 4-37. 


Use Service Aid || to test motor operation. 
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AIR DUCT, TOP PLATE (5, Figure 4-6), AIR DUCT, FRONT PANEL (6), TUBE, AIR 


INTAKE (7). 


4-41. Removal and Replacement (Figure 4-27). Place the transport in service 
access position (paragraph 4-3). To replace the top-plate air duct, proceed as follows: 


d. 


e. 


Remove head connectors J6/J7 from main PWB and cable retractor (5). 
At top-plate end of top-plate air duct (4), remove screw (1), lockwasher 
(2), and flatwasher (3). 

Pull other end from blower adapter (6), and remove air duct. 


Remove cable retractor (5) from old duct and secure with Ty-rap on 
replacement duct. 


Install replacement duct by slipping flared end over blower adapter (6) 
and reinstalling screw, lockwasher and flat washer. 


Place transport into operating position. 


4-42, Front Panel Air Duct (Figure 4-27). Replace the front panel air duct as 


follows: 


Note positions of power switch harness and safety pin retractor Ty-raps 
on duct and remove. 


Remove front panel in accordance with instructions in paragraph 4-21, 
steps a, b, and c, but do not remove switch wire terminals and connectors. 


Pull front panel just far enough away from transport to remove gooseneck 
end of front-panel air duct (7), noting position from which removed with 
reference to air deflector on front, right-hand edge of top plate. 


Pull other end of duct off blower adapter (6). 


To install replacement front-panel air duct (7), place flared end of duct 
on blower adapter. 


Position gooseneck end of duct so that it opens into air deflector and 
holding end of duct in place, replace front-panel assembly, squeezing 
positioning block of front-panel over gooseneck, ensuring that air intake 
tube (8) is in place in front-panel adapter (9) and power supply. 


Reinstall front panel assembly in accordance with paragraph 4-21, step f. 


Fasten power switch wiring harness and safety pin retractor to duct with 
Ty-raps according to step a. 


Place transport in operating position. 
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Figure 4-27. Top Plate Air Duct, 
Front Panel Air Duct, Air Intake Tube 


hb 


4-43, Air Intake Tube. (Figure 4-27). Replace the air intake tube as follows: 


Te 


g. 


Remove the filter. Refer to paragraph 4-13. 

Place unit in service access position. 

Remove air intake tube (8) from power supply case by depressing tube 
slightly at hole (bottom of tube) to disengage tooth and slide forward into 
front panel adapter (9). 

Remove front panel as in paragraph 4-42, but do not remove Ty-raps, etc. 
Slide air intake tube out of front panel adapter. 


Install replacement tube in reverse order of removal. 


Place transport in operating position. 


SUPPL Y MOTOR ASSEMBLY (8, Figure 4-6). 


4-44, Removal and Replacement (Figure 4-28). Place transport in service access 
position (paragraph 4-3) and remove and replace the supply motor assembly as follows: 


ad. 


b. 


Remove power cord from outlet. 
Remove supply hub in accordance with paragraph 4-23. 


Disconnect motor wire terminals from wire leads, identifying each as 
necessary for reinstallation. 


Remove bell crank retaining ring (5, Figure 4-28). 


Remove screw (1) lockwasher (2), flatwasher (3), shoulderwasher (4), and 
insulator (6), holding motor (7) as last screw is being removed. 


Lower motor (7) from top plate, simultaneously slipping bellcrank off post 
on top of motor. 


Install replacement motor with bellcrank post nearest bellcrank, slipping 
bellcrank onto post, in reverse order of removal. 


Install retaining ring on bellcrank post (paragraph 4-45). 
Connect motor wire terminals as identified in step c. 


Reinstall and adjust supply hub in accordance with instructions in 
paragraph 4-23. 


Use Service Aid || to test motor operation. 
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Figure 4-29. Hub Lock Assembly 
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HUB LOCK ASSEMBLY (10, Figure 4-6). 


4-45, Disassembly, Removal and Replacement (Figure 4-29). To disassemble hub 
lock assembly and remove parts from top plate and supply motor, proceed as follows: 


a. Remove power cord from outlet. 
b. Place transport in service access position (paragraph 4-3). 


c. Remove wire terminals from solenoid (3, Figure 4-29) and identify for 
reassembly. 


d. Remove two screws (1), and lockwashers (2), and remove solenoid (3) from 
top plate and spring (4) and washer (16) from solenoid plunger (5). 


e. If plunger (5) or bellcrank (8) must be replaced, remove supply motor in 
accordance with instructions in paragraph 4-44. Remove retaining ring 
(7) and bellcrank (8) from motor, and press out pin (6), releasing plunger 


(5). 


4-46. Reassembly and Installation. Replace defective parts, and reassemble and 
install the hub lock assembly as follows: 


a. Install bellcrank (8) on supply motor with retaining ring (7). Reinstall 
motor on top plate in accordance with instructions in paragraph 4-44, 


b. Complete reassembly and reinstall solenoid (3) on top plate in reverse 
sequence of steps c and d, paragraph 4-45. 


c. Place transport in operating position. 
d. Use Service Aid 32 to test hub lock assembly operation. 


4-47, |Manual Unlock Assembly (Hub Lock) (Figure 4-29). To replace the manual 
unlock assembly or one of its parts, proceed as follows: 


a. Place transport in service access position (paragraph 4-3). 


b. Remove manual unlock assembly (1!) from top plate by removing two 
screws (9, Figure 4-29) and lockwashers (10). 


c. Reinstall in reverse order of step b. 
d. Ensure that the hub lock solenoid spring will return the manual unlock 
assembly fully against the stop pin. Reposition the manual unlock 


assembly if required. 


e. Place transport in operating position. 


DOOR LOCK ASSEMBLY (11, Figure 4-6). 


4-48. Removal and Disassembly (Figure 4-30). Place the transport in service access 
position (paragraph 4-3). Remove the door lock assembly from the top plate and 
disassemble as necessary to replace defective parts as follows: 


a. 


b. 


Remove power cord from outlet. 
Remove wire terminals from solenoid noting positions for reassembly. 


Remove door lock assembly from top plate by removing two screws 
(1, Figure 4-30) and lockwashers (2). 


Remove slip-on connectors from microswitch noting positions for 
reassembly and feed through grommet. 


Remove two screws (3), and lockwashers (4), and remove solenoid (5) from 
assembly. Remove spring (6) and spacer (7). 


Remove switch (13), by removing two nuts (8), lockwashers (9), flat 
washers (10), screws (I!) and flat washers (12). Switch may then be 
removed by sliding out solenoid end of bracket. 


No further disassembly is recommended. 


Replace defective parts, and reassemble door lock assembly in reverse 
sequence of disassembly, steps c and d. 


i. Install door lock assembly on top plate with attaching parts removed in 
step b. Do not tighten screws. 


j. Adjust position of door lock assembly as follows: 


(1) Close top cover of transport. Position door lock assembly so that the 
plate is approximately |/8-inch in front of latching arm of cover lock 
tab (6, Figure 4-14), and tighten screws. 


(2) Applying very light pressure, attempt to close transport door. If door 


will not close completely, loosen screws (1), push door lock assembly 
forward until door will close, and retighten screws (1). 


(3) Place drive in operating position and connect to power source. 

(4) Actuate POWER switch and LOAD touch switch. If only LOAD and 
POWER indicators illuminate, door lock assembly is properly 
positioned and adjustment is complete. 

(5) If all indicators except ON-LINE are flashing upon execution of 
step (4), place drive in service access position, loosen screws (1), and 
pull door lock assembly slightly toward rear of unit. 

(6) Repeat steps (3), (4), and (5) until both top cover and door open with 
POWER switch off and only LOAD and POWER indicators illuminate 
when these switches are actuated. 

k. Place transport in operating position. 
TRANSFORMER ASSEMBLY (12, Figure 4-6). 
4-49, Removal and Replacement (Figure 4-31). To replace the transformer 
assembly, place the transport in service access position (paragraph 4-3) and proceed as 
follows: 

a. Remove power cord from outlet. 


b. Remove drive main PWB from transport (paragraph 4-37). 


c. Remove power supply assembly and power supply PWB in accordance with 
paragraphs 4-38 and 4-39. 


d. Unplug primary and secondary transfomer connectors from power supply 
PWB, and cut all Ty-raps securing transformer wire bundles to power 
supply components and other parts of drive, noting position of Ty-raps 
before removing. 


e. Support transformer (4, Figure 4-31) and remove four screws four (1), four 
lockwashers (2), and four flatwashers (3), and remove from drive. 


f. Install replacement transformer in reverse sequence of step e. 


g. Replace Ty-raps removed in step c. 
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h. Reinstall power supply PWB in accordance with paragraph 4-39, ensuring 
that transformer wire bundles are properly secured with Ty-raps. 


i. Plug in transformer primary and secondary connectors to power supply. 


j- Reinstall power supply assembly in accordance with paragraph 4-38, and 
reinstall drive main PWB in accordance with paragraph 4-37. 


k. Place drive in operating position. 


Figure 4-31. Transformer Assembly 


TAPE ALIGNMENT 


4-50. All tape guides must be checked for proper tape path alignment following 
replacement of any part in the tape path. Proceed as follows: 


a. Actuate power switch to ON. 
b. Insert and load a new tape. 
NOTE 
A used tape may have damaged or weak edges 
which would adversely affect its tape-path 


tracking characteristics. 


c. Use Service Aid 33 to disable door and top cover lock. Place drive in 
operator maintenance access position. 


d. Ensure that supply reel is properly seated on supply hub. 


e. Referring to paragraph 3-33, operate drive in Service Aid 23. 


If tape is not centered between sides of reel, unload tape and adjust hub 
height as necessary. 


Observe position of tape on roller guide (2, Figure 4-32). 


If tape is not centered on guide, turn power switch to OFF, and remove 
guide (2) from compliance arm in accordance with paragraph 4-30 step i 
and Figure 4-17. 


Add or reduce thickness of shims (19) as required to compensate for off- 
center position of tape and reinstall guide on compliance arm. Repeat as 
necessary to obtain correct centering of tape on guide (2). 


Run tape forward and check for edge curl on guide (3). If curl is present 
on lower washer, turn power switch to OFF and increase shims under 
roller guide (1). If curl is present on upper washer of guides (3), decrease 
shim thickness under roller guide (1). Resume forward tape motion and 
recheck tape position. Repeat this step until tape tracks smoothly around 
guide (3). 


Depress lower washer on guide (3) and check for optimum movement of 
tape away from top washer of 0.005 inch. If necessary, reshim guide (2) 
to maintain proper tape centering. 


Run tape in forward direction and check for edge cur! on guide (4). If curl 
is present, turn transport power to OFF and add or remove shims on guide 
(5). Do not alter guide (5) more than +0.005 inch from factory setting. 


NOTE 


Curl on guide (4) can be caused by improper 
alignment on any other guide in the tape path. 
If tracking has been verified on guide (3), tape 
curl on guide (4) is probably caused by 
misalignment of guide (5). Normally, improper 
alignment of guides (1) and (2) will show up as 
tracking problems on guide (3). 


Run tape in reverse direction (Service Aid 23) and check for tape curl on 
all edges. 


Depress lower washer on guides (3), (4), and (5) and check for optimum 
tape movement, away from top washer, of 0.005 inch. 


Add or delete shims on guides (1), (2) and (5) as required to eliminate edge 
curl on all rollers and reverify forward tape path alignment by checking 
for maximum tape shift on guide (2) of +0.015 inch. 


Check head azimuth and read skew. Refer to paragraph 4-51. 
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Figure 4-32. Tape Path Adjustment 
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A-SI. 


Head Azimuth Adjustment. Adjust head azimuth as follows: 


a. 


b. 


O. 


Place drive in service access position. 


Turn transport power off and attach skew monitor, Cipher Part No. 
960067-00! to UI4A, UI4D, and UI4G, 


(1) A skew monitor may be constructed using three |4-pin IC clips and 
nine 47K ohm resistors. 


(2) Attach one end of a resistor to pins 9, 11, and 13 on each IC clip. 


(3) Connect the other end of all nine resistors together to form a 
summing junction. 


Actuate transport power switch to ON and load master skew tape, Cipher 
Part No. 799019-401. 


Connect oscilloscope to test point on skew monitor and ground test point. 
Loosen center adjustment screw (1, Figure 4-10). 

Referring to paragraph 3-33, operate drive in Service Aid 23. 

Adjust azimuth screw (|, Figure 4-10) so that outputs of all tracks, as 
monitored at test point on skew monitor, fall within 24% or less of the 


byte-to-byte period. (See Figure 4-33) 


Run tape in reverse direction, using Service Aid 23, and verify reverse 
skew is within 24% or less of the byte-to-byte period. 


Alternate tape direction between forward and reverse and optimize skew 
adjustment by minimizing width of skew pulse. 


Apply torque seal, Cipher Part No. 209994-025, to head of adjustment 
screw. 


Remove skew tape from transport and load a Pericomp tracking tape, 
available from Pericomp Corporation, Natick, Massachusetts 01760. 


Connect oscilloscope to TP!0 and ground. 


Run tape in forward direction (Service Aid 23) and compare P| and P2 on 
oscilloscope trace. See Figure 4-34. 


Calculate difference in amplitude (positive peak) between P| and P2 and 
refer to Table 4-4 for conversion of volts to inches. If Pl is greater than 
P2, subtract calculated figure from 0.007 inch. If P2 is greater than Pl, 
add figure to 0.007 inch. Reference edge must be 0.007 + 0.003 inch. 


Remove skew monitor and place drive in normal operating position. 
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Figure --33. Skew Adjustment Waveform 


VOLTS INCHES 


0.000 TO 0.024 
0.025 TO 0.049 
0.050 TO 0.074 


0.075 TO 0.100 


Table 4-4. Reference Edge Distrance 


Figure 4-34. Reference Edge Measurement Waveform (TP 10) 
Using Pericomp Tracking Tape 


SECTION V 
ILLUSTRATED PARTS BREAKDOWN 


INTRODUCTION 


5-1. The illustrated parts breakdown divides the CacheTape Unit into assemblies. 
subassemblies, and component parts. Component parts are properly indented to show 
their relationship to the next higher assembly. Attaching parts are listed immediately 
following the item they attach, and preceding the components of that item. 


5-2. Exploded view illustrations serve as a visual aid for identification of 
component parts of each assembly. Index numbers are used to identify the exploded 
parts shown. In the case of electronic components (capacitors, resistors, diodes, etc.) 
on a printed wiring board, a reference designation number is assigned to each, 
consisting of a capital letter (C for capacitor, R for resistor, etc.) and a sequential 
number, beginning with the numeral | for each capital letter. (Printed wiring boards 
are not exploded.) When used in conjunction with the schematic diagram and the 
DESCRIPTION column of the parts list, the reference designation numbers provide 
data required to troubleshoot, repair, or replace any components. 


5-3. Figure 5-1 is an overall view of the magnetic tape transport for use in 
identifying major assemblies. Figures 5-2 through 5-12 represent both an exploded 
view of these major assemblies and their relationships to the overall assembly. 


5-4. Abbreviations used in this section are defined below. 


ABBREVIATION DEFINITION 
A or amp ampere 
al aluminum 
cap capacitor 
dia diameter 
ft feet (or foot) 
hex hexagon 


Hz Hertz 


ABBREVIATION 
ID 
in. 


kV 


EXPLANATION OF THE PARTS LIST 


5-5. FIG. & INDEX NO. Column. 


number will be assigned to the item. 
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DEF INITION 

inner diameter 
inch (or inches) 
kilovolt 

long 

megohm 

number or numbers 


negative-positive-negative 
(transistors) 


outer diameter 
ohm 


positive-negative-positive 
(transistors) 


picofarad 

resistor 

subsequent 

thick 

microfarad 

volt (or voltage) 

volts direct current 
volts alternating current 
Watt 

with 


by (or names) 


IIlustrations are numbered sequentially. 
item numbers on each illustration are keyed to the same number appearing in the parts 
list. If a part number is shown for an item, but no index number is shown, the 
assembly is immediately broken out below the part number and each item in the 
assembly is given its own ind2x number. If parts are interchangeable, only one index 


5-6. PART NUMBER Column. The number that appears in this column will be the 
Cipher Data part number. In the case of an electronic component (capacitor, resistor, 
transistor, etc.), its location in an illustration is determined by the grid system, e.g., 
transistor UI1IF will be found by reading down the sides of the illustration to row 
number ||, then across the top of the illustration from right to left until the letter F 
row is reached. Each electronic component assigned a circuit symbol (i.e., reference 
designation) will have that designation listed in the Figure & Index No.. in 
alphanumeric sequence. Where the sequence is broken due to the removal, revision, or 
change of a component, the notation "NOT USED" will appear in the DESCRIPTION 
column opposite the designation that has been removed. 


5-7. DESCRIPTION Column. Descriptive data as to type, size, color, etc. is 
provided to fully identify the part when ordering or replacing. Blueprint titles are 
normally given first, with the basic noun name in capital letters, followed by 
additional descriptive terms. Acceptable abbreviations are contained in the 
abbreviation table above. 


5-8. QTY Column. This column indicates the quantity of each part required for the 
assembly or subassembly. This quantity is not necessarily the total quantity used for 
the complete assembly. 


NOTE 


The same parts may be used in various 
subassemblies; or in the case of multiple 
components with attaching hardware, only the 
quantity of hardware used to attach one item is 
given. 


5-9. USABLE ON CODE Column. This column lists the code letter assigned to the 
current models of the CacheTape Unit for identification purposes. 


CODE MODEL 


> 


Model M890 (1600 bpi) 
Model M890 (3200 bpi) 
Model M891 (1600 bpi) 
Model M891 (3200 bpi) 


m O  D 


CacheTape Unit (VDE) 


Figure 5-| 
Sheet 2 of 2 


Figure 5-|. CacheTape Unit (Assembled View) 


5-5 


REVISED 


Saag Sie UNITS USABLE 
INDEX NUMBER DESCRIPTION PER ON 
NO. ASSY CODE 


960652-004 | MAGNETIC TAPE TRANSPORT, 
960654-004 (See Figure 5-2) 

960666-004 

960668-004 


960359-001 |. FRONT PANEL ASSEMBLY 
(See Figure 5-3) 


9760057-00! } . TOP COVER ASSEMBLY 


960567-00!1 |. BASIC DRIVE ASSEMBLY 
(See Figure 5-4) 


960566-013 | . CHASSIS ASSEMBLY 
(See Figure 5-5) 


962235-001 | . PRINTED WIRING BOARD ASSEMBLY, 
962234-00| 
962233-001 
964360-00 1 
962236-00! 
96436 1-001 


960629-00! | . HARNESS ASSEMBLY 


Figure 5-2 
Sheet 1 of 1 


Figure 5-2. CacheTape Unit (Exploded View) 
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PART 
NUMBER 


960652-004 


960654-004 


960666-004 


960688-004 


760105-570 
9601 80-00! 


960359-00| 


960057-001 


760101-795 


960027-00! 
210229-516 
970457-001 
160107-478 
760101 -609 
760 106-554 
960567-00| 


760101-660 


205042-509 
207 104-02 | 
961084-00| 


DESCRIPTION 


MAGNETIC TAPE TRANSPORT, Model 
M890, 75 ips, 1600 bpi 


MAGNETIC TAPE TRANSPORT, Mode! M890, 
75 ips, 3200 bpi 


MAGNETIC TAPE TRANSPORT, Model 
M891, 125 ips, 1600 bpi 


MAGENTIC TAPE TRANSPORT, Model 
M891, 125 ips, 3200 bpi 


. SWITCH, Power, 
. SWITCH, Power, TUV 


. FRONT PANEL ASSEMBLY 
(See Figure 5-3 for breakdown) 
. TOP COVER ASSEMBLY 
. AIR DUCT (Tube) 


. FILTER, Air 


. TY-RAP, 8 in 


. CABLE CLAMP, adhesive backed 


. DUCT, Air, front panel 
. NOZZLE, Blower 
. DUCT, Air, top plate 


. BASIC DRIVE ASSEMBLY 


(See Figure 5-4 for breakdown) 


. BRACKET, Support, top plate assembly 
. PIN, Cotter, 1/16 x 1/2 in. Ig . 

. WASHER, Flat, No. 10 

: SPACER 


REVISED 


fits ee UNITS | USABLE 
INDEX SOMBER DESCRIPTION PER ON 
NO. ASSY CODE 


| 962235-001 |. PRINTED WIRING BOARD ASSEMBLY, 
962234-00 | Drive/Formatter 
962233-00! 
964360-00! 
962236-001 
964361-00] 


211151-330 |. FUSE, 3AG, slo-blo, 3 amp 
960629-00!1 | . HARNESS ASSEMBLY 


160105-453 | . HARNESS ASSEMBLY, Power switch 
970134-001 |. LANYARD, Elastic 


760105-519 |. PIN, Safety 
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Figure 5-3. Front Panel Assembly (Exploded View) 
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960359-00 | 


961414-003 
205287-006 
210001-013 
760101-59 | 
964032-002 
210200-016 
760101-53! 


760102-662 


UNITS 
DESCRIPTION PER 


ASSY 


FRONT PANEL ASSEMBLY 
(See Figure 5-2 for next higher assembly) 


- TOUCH SWITCH, Tactile response 


. RUBBER GROMMET 


- SPRING, Compression, 5-Ib 
. GUIDE, Spring 
- DOOR ASSEMBLY 


.« RING, Retaining, push-on 


. LATCH, Rack 


. FRONT PANEL, Painted 


USABLE 
ON 
CODE 


5-11 
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Figure 5-4 
Sheet | of 3 


Figure 5-4. Basic Drive Assembly 
(Exploded View) 
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Figure 5-4 
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Sheet 2 of 3 


Assembly 


(Exploded View) 


Figure 5-4. Basic Drive 


Figure 5-4 
Sheet 3 of 3 


Figure 5-4. Basic Drive Assembly 
(Exploded View) 
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PART 
NUMBER 


960567-00| 


760 106-567 
160101 -406 


160 103-433 


160106-478 
160106-479 


160101 -009 


962197-001 


962653-001 
160105-433 
210200-037 
210067-001 
731911-102 
210008 

205226-050 
160101 -47) 


| 160106-402 
960199-002 


96001 5-001 
760102-102 


UNITS USABLE 
DESCRIPTION PER 


ASSY 


BASIC DRIVE ASSEMBLY 
(See Figure 5-2 for next higher assembly) 


. HUB, Takeup 
. SUPPLY HUB ASSEMBLY 


. TAPE SENSOR ASSEMBLY, Molded 


. BUMPER ASSEMLBY 
. BUMPER ASSEMBLY 


. PRINTED WIRING BOARD ASSEMBLY 


Reflective Sensor, EOT/BOT 


. SCREW, Captive, quick opening ......... Leesa 
~ DELETED 

. SPRING, Compression, fastener 

. TACHOMETER ASSEMBLY 

. RING, Retaining, Push-On 

» -BEARING; 1745¢3/8 lieseeetewesds Owe eaddasous 
~ SHIM, .005 in. thick, 1/4 in. ID 

. WASHER, Wave spring 

. RING, Grip, |/4 in. ID 

- CAPACITOR PLATE ASSEMBLY 


. TRANSFORMER ASSEMBLY 
- TRANSFORMER ASSEMBLY 


. COVER ASSEMBLY, Power supply housing 
. PWB VOLTAGE SELECT 
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PART | DESCRIPTION 
NUMBER | 


123465 


ei | 960292-001 | . POWER SUPPLY HOUSING ASSEMBLY .........- | | |A,B,C,D | 

| | (See Figure 5-6 for breakdown) | 
| 960292-002 | . POWER SUPPLY HOUSING ASSEMBLY ......... 1 fe 

| (See Figure 5-6 for breakdown) | 
-20 | 960415-001 | . PWR ASSEMBLY, Power Supply .ssseseeseeeeeee _ 

| | (See Figure 5-11 for breakdown) | 

| -21 | 210030-250 | . STANDOFF, 1/4 Hex, 1, 6-32 ..sseceeeeeeeeeees | 4 
| 22 | nits . DOOR LOCK ASSEMBLY .....sseeccccecccsces 2 

| 160103-499 | . COMPLIANCE ARM ASSEMBLY ....cseceeecees | 

| -23 FEOVOP5 7S | SOSHOTIER, Molded aatiisedescaubeiieseabacies | 

SOK 1 970958-405-| - SCREW, Tom sicancrsianet getiaue yten canoe: | 

| -25 | 963430-001 | . HUB, Capacitor shutter .....cceeeeeeeeeeeeeees | 
| -26 | 210200-032 | . RING, Retaining, external, 1/4 in. ...eseeeeeeee. } 
| -27 | 210008 =|. WASHER, Wave spring .....sessesesesceeeeeeee | 
| -28 = |. 731911-102 | . SHIM, 0.005 in. thick x I/4 ine ID .csecececeecess | 
| -29 | 210067-00! | . BEARING, 1/4 x 3/8 in. .ccececcececcecceceuces 2 
-30 | 760101-565 | . . BRACKET, Spring, compliance arm.....eseeee | 
| -31 | 210006-010 |. . SPRING, Extension .......eceeeeeeeeeeeeeees i a 
Bo | PeOUOISN | 1, CLIPS prageceesus cusses centeesacoecued | 
} -33 | 760104-500] . . TAPE GUIDE, Crowned roller, short ....++++++ | 
| -34 | 160104-492 | . . ARMAND SHAFT ASSEMBLY .......-2eeeces | 
| 35 | 760101-840 | . SOLENOID, 24VDC continuous .....sesceeeceeee } 
| 36 | 210200-001 | . RING, Retaining ......ccccccccccccccccscccece i 3 
| -37 | 960745-001 | . BELLCRANK, Assembly ....eesececceceeceeees | 
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[ FIGURE 


en ee eee DESCRIPTION 
INDEX NUMBER 
NO. i pune oe 
| 5-4 
| -38 (60101-7048) 4 SPRUNG, Compression: <4. vs Gesieae cas eawseeeee 
| -39 960930001. (BRACE Tbs in loess adeieaia bend0eueeeedus 
| -40 | 760101-756 | . INSULATOR, Motor ......cccecseccesccecccecs 
; -4I | 760101-527 | . MOTOR, Permanent magnet, 4 in. ..scccccecvece 
| diameter, supply 
| -43 | 799031-20!1 | . MOTOR, Permanent magnet, ...scccscccccccecs 
| 4 in. dia, takeup 
| | 
| 42 | 760101-768 | ° WASHER, Shoulder, insulating ...sccccscccccees 
cue Fer OSE: ANSULA TOR: Motor vicasieedicctawiebunenecic 
45 | 760101-768 | . WASHER, Shoulder, insulating .....seceseeceees 
| -46 | 160101-005 | . PRINTED WIRING BOARD ASSEMBLY, ......-- : 
File protect 
| -47 | 160104-401 | . ROLLER GUIDE ASSEMBLY........cccecceeee : 
-48 | 160101-010 | . PRINTED WIRING BOARD ASSEMBLY,....-...- 
Reflective sensor, Tape-in-Path 
249), | 96 1f39-001 | 5 HEAD ASSEMBLY sxiwedeaneaatevndacwndsweess 
-50 |: 131047-00! | sa) TARE SCRAPER ASSEMBLY .avwouvgeetesees 
-5| | 160104~400 : . ROLLER GUIDE ASSEMBLY.........ccecceseee 
| -52 760106-547 | at LOP(PLA TE cuca eedaoiuauwcs wmauesawaares 
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PART 
NUMBER 


960566-01 3 


2101 16-027 
760103-535 
960032-00| 
960274-001 
160106-408 
205288-200 
960073-00! 


UNITS | USABLE 
DESCRIPTION PER 


ASSY 


CHASSIS ASSEMBLY 
(See Figure 5-1 for next higher assembly) 


. FASTENER, Clip-on 


« GROUND STRAP, Chassis 

. SLIDE ASSEMBLY, Modified 

. SUPPORT ASSEMBLY, Top plate 
~« GROMMET, Strip 

. CHASSIS, Narrow, modified 


5-19 


Figure 5-6 
Figure 5-6. Power Supply Housing Assembly Sheet | of | 


5-20 


960292-00 | 


960292-002 


970457-00 | 


97051 1-001 


760106-540 


213092-106 


207102-01 | 


207104-02 | 


160105-439 


960488-00 | 


970219-012 


960294-00 | 


213271-606 


207605-02 1 


210555-027 


207801 -02 | 
207802-01 | 


UNITS | USABLE 
DESCRIPTION PER ON 


ASSY CODE 


HOUSING ASSEMBLY, Power Supply Assembly 
(See Figure 5-4 for next higher assembly) 


HOUSING ASSEMBLY, Power Supply Assembly 
(See Figure 5-4 for next higher assembly) 


. CABLE CLAMP, Adhesive backed 
. FUSEHOLDER, Panel 
. BRACKET 
(ATTACHING PARTS) 


. SCREW, Socket head cap 
10-32 x 3/8 in Ig, black only 


. WASHER, Split lock, No. 10 
. WASHER, Flat, No. 10 
. AIR PUMP ASSEMBLY 
. AIR PUMP ASSEMBLY 
(ATTACHING PARTS) 
« NUT, Hex, No. 8-32, Locking 
See ce Wes eenae 
. FILTER, ASSEMBLY, IEC 
(ATTACHING PARTS) 
. SCREW, Pan head, phillips, 
6-32 x 3/8 in lg, cadmium, black 
or zinc 


. WASHER, Flat, No. 6 


. TERMINAL, Ring 
22-16 AWG, No. 8 


- WASHER, Flat, No. 8 
. WASHER, Split lock, No. 8 


PART 
NUMBER 


207803-05 | 


7604 | 2-001 


970099-00 | 
970035-005 
960293-00 | 


UNITS 
DESCRIPTION PER 


ASSY 


. NUT, Hex, No. 8, 8-32 


* 


. RECEPTACLE ASSEMBLY 


(ATTACHING PARTS) 


. RIVET, Pop, |/8 inch dia 


. POWER CORD, AC Line 
. HOUSING, Power Supply 


| USABLE 


ON 
CODE 


ADO-AD15 


A/D 
ADSTB 
ALO-AL1I5 


AS 


AX0-AX7 


BITCLK 
Block 
BOT 
BPI 
B/W 
CAS 


CDATAX 


SECTION VI 
GLOSSARY OF TERMS 


Multiplexed address/data lines used to provide addresses and route 
data between the microprocessor and certain memory devices. 


Analog-to-digital converter. 


DMA address strobe output used to strobe the upper address byte 
into the cache address latch. 


Latched address lines used by the microprocessor to address and 
enable control circuit memory devices and !/O devices. 


Microprocessor address strobe. When active, indicates that the 
signals on the address lines are valid addresses. 


DMA address lines. The four least significant bits (AXO0-AX3) are 
bidirectional; the four most significant bits are outputs and are 
enabled only during DMA service. 


Bit Clock. Used to generate PECLK when both channel two and 
channel one are dropped. 


Term identifying a data record. Block sizes of IK, 16K, 24K, or 
32K bytes are selectable via configuration switch U3T. 


Beginning of Tape. Indicated by a reflective marker placed on the 
tape that is detected by an optical sensor. 


Bits per inch. Specifies the packing density of data on the tape 
(1600 bpi standard, 3200 bpi optional). 


Byte/Word. A microprocessor output that defines the type of 
memory reference on the address/data bus. 


Column Address Strobe. Used in cache memory addressing to 
enable columns of data in the cache RAM's. 


Corrected Data Multiplexed. Data byte that is sent to the cache 
bus register in serial form. 


CHANP, 0-7 


CHDROP P, 0-7 


ClO 


CLK4 


CLK5 


Command 
Reinstruct Time 


CTU 

DAC 
DACK0-DACK3 
DATAOX 
DATA P, 0-7 
DAVL P, 0-7 
DAVLX 
DCLK 

DCLK| 
DCLK2 
DINLOW 


DMA 


Write data transmitted to the write head via drivers UI7J and 
UITK. 


Channel Drop Multiplexed. This signal represents the multiplexed 
channel! drop signals. 


Counter/timer and parallel I/O unit. Devices used to generate 
timing signals and provide !/O parts for the microprocessor. 


A 3.84-MHz clock signal used as a peripheral clock (PCLK) by the 
CIO's, and by the DMA logic and cache memory addressing circuit. 


A 3.84-MHz clock signal used to clock the analog-to-digital 
converter. 


During streaming operation, a period of time after reading or 
writing the last character of a data block in which the system must 
instruct the tape drive either to continue or enter a repositioning 
cycle. 

Short form for the Models M890 and M891 CacheTape Unit. 
Digital-to-analog converter device. 

Data acknowledge signals from the DMA. Used to acknowledge the 
receipt of Data Request signals (DREQO-DREQ3) from the 
microprocessor. 


Data Zeroes Multiplexed. This signal represents the serialized data 
bits input into the skew buffer. 


Data. Refers to the data lines from the read logic to the 
formatter. 


Data Available. Term identifying data that is positioned at the 
read head and is ready to be clocked into the formatter. 


Data Available Multiplexed. This signal is used to input the 
serialized data into the skew buffer. 


Data Clock. Generated in read skew buffer circuit; used in the 
cache bus interface logic to latch data bits to the read data lines. 


Data Clock |. Alternate input to the formatter read clock 
circuitry. Used in the event of data dropout in Read Channel 2. 


Data Clock 2. Primary input to the formatter read clock 
circuitry. Synchronizes PE clock to the data rate. 


Data in Low. Enables write data to be clocked into the write 
formatter circuit from the write formatting control circuit. 


Direct Memory Access controller. Provides control of cache 
memory operations independent of direct microprocessor control. 
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DMAIO 


DOUT 


DREGQO 


DX0-DX7 


EEVEN 


EOP 


EOQT 


FBY 


File Mark 


FRCI,2,3 


DMA Input/Output. Generated in the DMA contro! logic by signals 
from the microprocessor; used as a chip select signal to enable the 
DMA controller. 


Data Out. This signal is used to enable the output from the skew 
buffer. 


DMA Request 0. Request for DMA service to transfer data 
between cache memory and physical tape. (Highest priority DMA 
request.) 


DMA Request |. Request for DMA service to transfer data 
between cache memory and host interface. 


DMA Request 2. Request for DMA service to perform 
microprocessor/cache memory communications via DMA, 


DMA Request 3. Request for DMA service to refresh cache 
memory. (Lowest priorty DMA request.) 


Data Strobe. This signal is initiated by the microprocessor and is 
used to strobe data in and out of the CPU. 


DMA data bus fines. Bidirectional three-state signals used to 
transfer data between the cache memory and the DMA, 


Generated by the parity generator and used during aq memory read 
function to notify the microprocessor that a parity error feven 
parity) has been detected. 


End of Process. Generated by the DMA to indicate the completion 
of the current DMA service operation. 


End of Tape. Indicated by a reflective marker placed on the tape 
that is detected by an optical sensor. 


Formatter Busy. Generated by the transport status registers to 
signal the host interface on the IFBY line that tape motion is 
occurring. 


A special control block consisting of 80 flux reversals (40 
characters) at 3200 frpi in channels P, 0, 2, 5, 6, and 7 with 
channels |, 3, and 4 dc erased, 


Flux Reversal Control Lines. These lines determine the write 
formatter mode of operation. They are used as follows: 


FRC] FRC2 FRC3 
Write ID Burst | 0 0 
Write File Mark | 0 | 


Write Data | | | 
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frpi 


FSEL 


FWD 


GAP 


GO 


HLDA 
HLDR 
IBG 
ICER 


ID Burst 


IDBY 


IDENT 
IEDIT 
IEOT 
IERASE 


IFAD 


Flux reversals per inch. The number of changes of polarity, or flux 
changes, that occur during each one-inch segment of tape. 


Formatter Select. This signal indicates drive is selected by 
comparing the unit number of the drive to the IFAD and ITAD 
lines. FSEL enables drive status information (IONL, IRDY, etc.) to 
be sent to the controller. 


Forward. This signal indicates forward tape motion to the read 
discriminator circuit. 


Gap Detected. Generated by the block/gap detection logic when no 
channel activity is occurring to notify the microprocessor that a 
gap has been detected. 


Initiated by IGO from the interface. Indicates that the CTU is on- 
line and selected, and that a tape motion command has been 
initiated. 


Hold Acknowledge. Signals the DMA that the microprocessor has 
relinquished control of the cache bus. 


Hold Request. Sent from the DMA to the microprocessor to 
request control of the cache bus. 


Interblock Gap. A 0.6-inch gap between blocks of data recorded on 
the tape. 


Correctable Error. Interface output signal. During a read/write 
opration, indicates the occurrence of a correctable error. 


Identification Burst. A burst at the beginning of the tape of 1600 
frpi in the P channel and erasure in all other channels to indicate a 
PE tape. 


Data Busy. Interface output signal. Goes true after simulated 
ramp delay and remains true during execution of all channels 
initiated by IGO. 


Identification. Interface output signal. Pulsed when read head 
passes BOT marker to identify a 1600 bpi (PE) tape. 


Edit. Interface input signal. With IWRT true, causes CTU to 
operate in the edit mode. 


End of Tape. Interface output signal indicating that the EOT 
marker has been detected. 


Erase. Interface input signal specifying the erase mode of 
operation. 


Formatter Address. Interface input signal used in combination with 
ITADO und ITADI and switches S!, 52, and S3 to select the CTU. 


6-4 


IFBY 


IFEN 
IF MK 


IFPT 
IGO 

IHER 
ILDP 


ILWD 


INTA 


Interblock Gap 
INTERDEN 
1/0 

IONL 

iOR 


lOW 


ips 


IRDY 


Formatter Busy. Interface output signal indicating that tape 
motion is occurring. 


Formatter Enable. Interface input signal. Enables the CTU. 


File Mark. Interface output signal. Indicates that the CTU has 
detected a file mark. 


File Protect. Interface output signal indicating that a reel of tape 
without a file protect ring is mounted on a selected CTU. 


Initiate Command. Interface input signal used to latch the 


command specified on the command lines into the selected CTU. 


Hard Error. Interface output signal used to indicate that an 
uncorrectable error has been detected by the CTU. 


Load Point. Interface output signal used to indicate that the BOT 
marker is positioned in front of the photosensor. 


Last Word. Interface input signal used during a write operation to 
indicate that the character to be strobed into the formatter is the 
last character of the record. 


Interrupt Acknowledge. Generated in the microprocessor logic and 
sent to the CIO's to indicate that an interrupt acknowledge cycle is 
in progress. 


See IBG. 


Interface Device Enabled. Generated by PULSE2, FSEL, and ONL; 
when true, indicates that the device is not rewinding, is selected, 
and is on-line. 


Input/Output. Generated in microprocessor section to specify that 
an input/output operation is taking place. 


On-Line. Interface output signal. Indicates that selected CTU is 
accessible to the host controller. 


I/O Read. Control signal used to access data from host controller 
when writing data in cache memory. 


Input/Output Write. Used in conjunction with DACKO to generate 
WLATCH when transferring data under DMA control from cache 
memory to the write formatter. 


Inches per second. The speed at which tape is moved through the 
physical transport. 


Ready. Interface output signal. Indicates that CTU is on-line, not 
rewinding, and ready to accept a remote command. 


IREV 


IREW 
IRP, IRO-IR7 
IRSTR 
IRWD 


IRWU 


ISU 

ITADO, ITAD| 
ITHR 

ITU 

IWFM 

IWP, IWO-IW7 
IWRT 


IWSTR 


KBS 
LASTW 


MEMR 


Reverse. Interface input signal. With CTU ready and on-line, 
causes tape to move in the reverse direction when true and in the 
forward direction when false. 


Rewind. Interface input signal. With CTU ready, on-line, and not 
at BOT, causes tape to rewind in reverse direction. 


Read Data. Interface output signals that carry read data from the 
CTU to the host controller. 


Read Strobe. Interface output signal. Pulses to indicate that a 
character is present on the controller interface. 


Rewinding. Interface output signal that indicates the tape is 
rewinding to beginning of tape. 


Rewind/Unload. Interface input signal. With CTU on-line, causes 
selected unit to go off-line, rewind to BOT marker, and then unload 
the tape. 


Supply reel servo current. The drive signal from the DAC to the 
supply servo circuit. 


Transport Address 0 and |. Interface input signal used with IFAD 
and switches S|, S2, and $3 to select the CTU. 


Read Threshold. Generated by the DAC and used in the read 
circuits to set the level at which a read signal is detected. 


Takeup reel servo current. The drive signal from the DAC to the 
takeup servo circuit. 


Write File Mark. Interface input signal. With IWRT true, causes a 
file mark to be written on the tape. 


Write Data. Interface input signals that carry write data from the 
host controller to the CTU. 


Write. Interface input signal. When true, specifies the write mode, 
and when false, specifies the read mode. 


Write Strobe. Interface output signal. Indicates that the character 
on the data lines has been recorded and the next character is 
needed. 


Kilobytes per Second. Density of the data recorded on tape with 
respect to tape speed. 


Last Word. This signal indicates the last data character to be 
written is present on the interface. 


Memory Read. Three-state DMA signal used to access data from 
cache memory during a DMA read operation. 
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MEMW 


MREQ 


NVI 


ONL 


OUTLATCHO 


PCLK 
PE 
PECLK 


PENAB 


Postamble 


POSTERR 
Preamble 
PSEL 


PULSE 0 
PULSE | 
PULSE 2 
PULSE 3 
PULSE 4 
PULSE 6 


PULSE 7 


Memory Write. Three-state DMA signal used to enable the cache 
memory write function during a DMA write operation. 


Memory Request.  Tri-state output active low signal which 
indicates that the address bus holds a valid address for a memory 
read or write operation. 

Non-Vectored Interrupt. Generated by the analog-to-digital 
converter and sent to the microprocessor to request a non-vectored 
interrupt. 

On-Line. Set by the microprocessor via the PULSE] signal to 
indicate that the CTU is ready to accept commands from the host 
controller. 


Generated by the output status register to initiate the Formatter 
Busy (FBY) status signal. 


Peripheral Clock. The CPU clock signal used to clock the CIO's. 
Phase-Encode. The data recording format used by the CTU. 


Phase Encode Clock. Clock (22 times the data rate) that is used to 
synchronize the data in the formatter. 


Phase Encode Enable. This signal enables formatter to send read 
strobes and data information. 


One all-ones byte and 40 all-zero bytes following a data block. 


Postamble Error. This signal is true when an error has been 
detected in the postamble. 


40 all-zero bytes followed by an all-ones byte preceding a data 
block. 


Parity Select. This signal gates parity channel from the read logic 
to the formatter. 


Pulse 0. This signal clocks the |/O Control register. 
Pulse |. This signal sets the on-line flip-flop. 
Pulse 2. This signal resets the rewind flip-flop. 


Pulse 3. This signal sets the rewind flip-flop. 


Pulse 4. This signal resets the on-line flip-flop. 


Pulse 6. This signal resets the IGO flip-flop and the parity error 
flip-flop in the write data circuit after an error has been detected. 


Pulse 7. This signal is the dynamic RAM enable signal and is used 
to clock the DREQO flip-flop in the DMA control logic. 
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RAS 
RDATA P, 0-7 


RDCMD 


RDIN 


RDLD 


RDROP P, 0-7 


Repositioning 


RES 


RESET 


RLATCH 


RDP, RDO-RD7 
R/W, R/W 
RWD 


SCAN P, 0-7 
SMDH 


SMDL 


Row Address Strobe. Used in cache memory addressing to enable 
rows of data in the cache RAM's., 


Read Data. These signals are the nine data lines being read off 
tape. 


Read Command. Enables the outputs of the input motion 
commands latch, routing the motion commands to the 
microprocessor on the ADO-AD5 lines. 


Read In. Generated in the microprocessor section during a CPU 
I/O read cycle; indicates that the CPU requests read data from the 
input motion commands logic, the DMA, or the analog-to-digital 
converter. 


Read Load. Enables the output of the read data latch in the cache 
read circuit. 


Read Drop. This signal indicates the loss of data for a minimum of 
four character times. Used for block, file mark, and ID Burst 
detection. 


In certain command sequences during streaming tape operation, 
places the tape in the correct position with respect to the record 
head when record velocity is attained during a subsequent 
command. 


Reset. Input to the microprocessor. Active low signal that forces 
program counter to zero and initializes the CPU. 


Generated in the RES logic and sent to the DMA to clear the 
command, status, request, and temporary registers. DMA is in the 
idle state following RESET. 


Read Latch. Generated in the DMA control logic; clocks read data 
into the data latches in the cache read circuit. 


Read data from the cache memory RAM's, 
Read/Write. Specifies the read/write status of the CPU. 


Rewind. Set by the rewind latch in the motion commands circuit to 
specify a rewind operation. 


This signal selects which data channel will be multiplexed into the 
formatter. 


Supply Motor Drive High. This signal is used for the supply motor 
drive voltage. 


Supply Motor Drive Low. This signal is used for the supply motor 
return and current sense. 


SODD 


STRBX 


SUMH 


SUML 
TMDH 


TMDL 


TUMH 


TUML 


V9P 


V20M 


V30M 


VINI 


VIN2 


VIN3 


Summation Odd. This signal indicates the parity (odd or even) of 
the read data. 


This signal enables read strobes and read data from the formatter. 
Used to disable read strobes when the postamble has been detected. 


Supply Motor High. This signal is the supply motor drive signal that 
directly drives the motor. 


Supply Motor Low. This is the return signal from the supply motor. 


Takeup Motor Drive High. This signal is used for the takeup motor 
drive voltage. 


Takeup Motor Drive Low. This signal is used for the takeup motor 
return and current sense. 


Takeup Motor High. This signal is the takeup motor drive signal 
that directly drives the motor. 


Takeup Motor Low. This is the return signal from the takeup 
motor. 


Voltage 9 Positive. This signal is the positive 9-vdc signal from the 
power supply that is used to generate the +5-vde signal. 


Voltage 20 Minus. Negative 20-vde drive voltage for the reel servo 
circuits (clockwise rotation). 


Voltage 30 Minus. Negative 30-vdc drive voltage for the reel servo 
circuits (counterclockwise rotation). 


Voltage 30 Positive. Positive 30-vde drive voltage for the reel 
servo circuits (clockwise rotation). 


Voltage High Minus On. This signal enables -30 volts to the takeup 
and supply motors. 


Vectored Interrupt. Used by the ClO when requesting a CPU 
interrupt. 


Voltage Input Zero. This signal is input voltage from the EOT 
sensor. 


Voltage Input One. This signal is input voltage from the BOT 
sensor. 


Voltage Input Two. This signal is input voltage from the 
compliance arm transducer logic. 


Voltage Input Three. This signal is used to determine supply servo 
EMF and voltage. 
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WLATCH 


wW/R 


WROUT 


WSTROBE 


ZIA0-ZIA7, 
Z1B0-Z1B7, 
Z1CO-Z1C3, 
Z2A0-Z2A7, 
Z2B0-Z2B7, 
Z2C1, Z2C2, 
Z73A5-Z3A7, 
Z3B0-Z3B7, 
Z3C0-Z3C3 


Voltage Input Four. This signal is used to determine takeup servo 
EMF and voltage. 


Voltage Input Six. This signal is used to indicate the speed at which 
the compliance arm changes position. 


Voltage Input Seven. This signal is used to indicate the DAC servo 
offset voltage. 


Parity Error. This signal is true when a read parity error has been 
detected. 


Write 2 Times Clock. This signal clocks the data to the write head. 


When active (low), this signal causes the CPU to go into the wait 
State. 


Word Clock. This signal is used during a cache memory write 
operation to clock data from the host controller onto the cache 
bus. 


Write Latch. This signal is used during a physical tape write 
operation to clock write data from the cache bus into the write 
formatter. 


Generated by R/W from the CPU; specifies the read/write status of 
the CPU. 


Write Out. Generated in the microprocessor section during a CPU 
I/O write cycle; indicates that the CPU wants to input commands 
to the motion commands logic, the DMA, and the DAC. 


This signal is a clock that latches the write data into the 
formatter. 


Input/output signals to/from the ClO's; used to interface with the 


CPU on the ADO-AD7 lines. (See Table 3-8 for additional 
information.) 
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GND | / 


GND 


7VAC {i2| 


DOOR LOCK RIN|\4 | 
420 VDC (LOCK) 


+ 
PIT 
HUB LOCK RTN|IS Se ee 


} F PT RING SENSOR GAO 
FPT RING SENSOR +#5V 


Jt 
WHT | 9} GND 
SS a a7 A STD ec 
GND | 3| GND 
WHT +#2OVDC 
WHT GND 
_ *9VDC POWER 
WAT 51 GND SUPPLY 
WHT - BO VDC Am 
WHT 4 |GND 
WHT 13] + 30VDC 
WHT 16 | GND 
WHT hia] 7VAC 
WHT _PI6 Ht} N.C. 
WHT P/S ay DOOR LOCK | |BLOWER RELAY 
WHT P/8 BLOWER RELAY 
HUB LOCK 
P4 é 
GEN 3 ile 
GRN PROTECT 
an SENSOR 
4 


FPT RING SENSOR &7N 
OPTICAL TACH GA/D 
OPTICAL TACH  *5V 


OPTICAL TACH RIN-& 
M07 USED 
COMP ARM GND 


OPTICAL TACH = RIA-A Co a ae | a Te 
ki 


COMPLIANCE ARM SOURCE 


COMPLIANCE ARM #7A/ 
TAPE IN PATH +5V 
TAPE IN PATH SENS. AP7/A/ 


TAPE IN PATH CEDGND P22 


DOOR SENSOR @AN/D 
DOOR SENSOR ATH 
BOT/EOT SENSOR 75Y 
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L1,200,.2.DATABA01 CIPHER DATA PRODUCTS, INC. - SAN DIEGO 


TUE, APR 21, 1987 BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 
MICRO "I-P" PURCHASED ASSY'S 


962233-001 OPCODE: 1 REV: K PWB ASSY-DRIVE/FMTR .125IPS, * 
MODEL: 

ECO NO: 19761 

DATE OF LAST ECO: 4/13/87 


OP: 
REQ: 
PF: 
DAYS 
P DEFAULT OFF 
F QUANTITY SET SEQ 


DISTRIBUTION: ANNE ~ E.LA FLEUR 


PAGE NO: 1 


ORDER POLICY CODE 

Y=PART REQUIRED 

N=PART OPTIONAL 

Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE EFFECTIV OBSOLETE 
DESIGNATOR DATE DATE 


ec erry a ae eee a me cet tt neath tee cmt mem th tee tam nee rem nh Alm OS aioe eee sR es em te ewes omer a ee eae mk memes ce ee rm ne me nae wee ne ee mee ne rm ee rm me ee ee ee ee ee ee re ee ee 


0 ITEM QTY PER YIELD 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
963459-003 PWB ASSY-BASIC 46 1 1.000 1.000 
962622-011 S/7W-CACHE .ASSY HI ROM,125,1600 0A 4 1.000 1.000 
962622-012 S/W-CACHE .ASSY LOW,ROM,125, 0A 5 1.000 1.90900 
771006-800 LABEL-ASSY 18 6 1.000 1.000 


ECO#19644 2/23/87 99/99/99 
USL ECO#19 4713787 99799799 
761 
USL ECO#19 4713787 99799799 
761 

00700700 99799799 


L1.200.2.DATABA01 CIPHER DATA PRODUCTS, INC. - SAN DIEGO DISTRIBUTION: ANNE - JOHN 


WED, APR 29, 1987 | BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 
MICRO “1-P" PURCHASED ASSY'S 


962234-001 OPCODE: 1 REV: L PWB ASSY-DRIVE/FMTR ,75IPS, sal 
MODEL : 

ECO NO: 19797 

DATE OF LAST ECO: 4725787 


OP: 


REQ: 


PF: 


DAYS 
P DEFAULT OFF 
F QUANTITY SET SEQ 


PAGE NO: 1 


ORDER POLICY CODE 

Y=PART REOUTRED 

N=PART OPTIONAL 

Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE EFFECTIV OBSOLETE 
DESIGNATOR DATE DATE 


Cee ee ie Te ie ee ne ee ee ee 


0 ITEM QTY PER YIELD 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
963459-003 PWB ASSY-BASIC 468 1 1.000 1.000 
962602-011 S/W-CACHE ,ASSY HI ROM.75.16007 0A 4 1.000 1.000 
962602-012 S/7W-CACHE ,ASSY LOW ROM.75.1600 0A 5 1.000 1.000 
731006-800 LABEL-ASSY 3 6 6 1.000 1.000 


N 1.000 0 0 
N 1.000 0 0 
N 1.000 0 0 
N 1.000 0 0 


ECD#H19644 2/23/87 99799799 
USL ECO#19 4/24/787 99799799 
79? 
USL ECD#19 4/24/B7 99799799 
297 

00700700 99799799 


LI ,200,2.DATABADL 
TUE, APR 21, 1987 


CIPHER DATA PRODUCTS, INC. - SAN DIEGO 


BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 


DISTRIBUTION: 


ANNE - E.LA FLEUR 


OP: 


REQ: 


PF: 


DAYS 
P DEFAULT OFF 
F QUANTITY SET SEQ 


PAGE NO: 1 


ORDER POLICY CODE 

Y=PART REQUIRED 

N=PART GPT IONAL 

Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE EFFECTIV OBSOLETE 
DESIGNATOR DATE DATE 


ee ee RN ee rm anes day cay tm ek ee Oe my meme me mm Meee cme em oe te eam aie ee te meee Meee Mm meee atts wee Ge cm ee ese ee rm ee nem eae eee et ne me re ne ee wee me me me ee nme eee em me ee eye ee ee ee ce em meee mre a ee ie mem mee re ee ne ee 


MICRO "I-P" PURCHASED ASSY'S 

962235-001 OPCODE: 1 REV: K PWB ASSY~DRIVE/FMNTR 75 ,16008PI 
MODEL : 
ECO NO: 19761 

DATE OF LAST ECO: 4713787 

0 ITEM QTY PER YIELD 

PART NUMBER DESCRIPTION P RY NO. ASSEMBLY FACTR 
963459-003 PWB ASSY-BASIC 48 1 1.000 1.000 
962610-011 S/’W-CACHE ASSY HI ROM,.75.1600 OA 4 1.000 1.000 
962610-012 S/7W-CACHE ASSY LOW ROM,75.1600 0A 5 1.000 1.000 
731006-800 LABEL~ASSY 1 8B 6 1.000 1.000 


ECO#19644 2/23/87 99799799 
U3L ECO#19 4713787 99799799 
761 
USL ECO#19 4/13/87 99799799 
761 


00700700 99799799 


L1,.200,2.DATABA01 CIPHER DATA PRODUCTS, INC. - SAN DIEGO 
WED, APR 29, 1987 BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 
MICRO "I1-P" PURCHASED ASSY'S 


962236-001 OPCOOE: 1 REV: L PWB ASSY-DRIVE/FMTR,1251PS, * 
MODEL: 

ECO NO: 19797 

DATE OF LAST ECO: 4725787 


P DEFAULT 


DISTRIBUTION: ANNE - JOHN 


DAYS 


OFF 


F QUANTITY SET 


OP: 
REQ: 


PAGE NO: 1 


ORDER POLICY CODE 

Y=PART REOUTRED 

N=PART OPTIONAL 

Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE EFFECTIV OBSOLETE 
DESIGNATOR DATE DATE 


ECD#19644 2/23/B7 BI/S99I99 
USL ECO#E19 4724787 99799799 
79? 
USL ECO#19 4724/87 99799799 
79? 


R 

0 ITEM QTY PER YIELD E 

PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC O 
963459-003 PWB ASSY-BASIC 48 1 1.000 1.000 EFAS Y 
962618-011 S/“W-CACHE ASSY HI ROM,125,.1600 0A 4 1.000 1.000 EA xX Y¥Y 
962618-012 S/W-~CACHE ASSY LOW ROM ,125, oA 5 1.000 1.000 EA X ¥Y 
7371006-800 LABEL-ASSY 3B 6 1.000 1.000 EA F Y 


5/15785 99/99/99 


L1,200,2.DATABA01 
TUE. APR 21, 


CLASS CODE: 3300 
MICRO "J-P" 


963459-003 
MODEL: 
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PART NUMBER 
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CIPHER DATA PRODUCTS. 
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A 1 
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Cc 3 
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E 1S 
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D 21 
2 22 
2 23 
Zz 25 
Z 26 
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Zz 28 
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DISTRIBUTION: ANNE - £&.LA FLEUR 
BILL OF MATERTAL 
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DEFAULT 
QUANTITY 
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PAGE NO: 1 


OP: ORDER POLICY CODE 
REQ: Y=PART REQUIRED 
N=PART OPTIONAL 
Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


PF: 


DAYS 
OFF 
SET SEQ 


oooono0oeo 
ogooooceoaco 


oO 
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oo 
[on] 


oa eo 
cocoa 


a © 
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So 


oooaooooo 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


U7?G 

U12H 

U17VU 

UIG 

R183 ,184,1 
75 176 
R185 ,267 
ECO#19706 


0 R122 ,188 


R130,137,1 
89 

R268 ,275 ,3 
R123 .124,1 
26,127,234 
R141 ,177,1 
78 182 .336 
R179 ,180 
R239 
R313 ,23 ,3 
3.43 53,63 
7? 83 
R140 ,181 
R125 ,.132,1 
42,157 
R163 ,167,1 
70.174 
R271 

R254 

R220 ,233 
R221 

R138 

R119 ,249 
R139 246 ,2 
55 

R186 ECO#1 
9706 

R149 ,210,2 
12,214,216 


DATE 
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2/18/87 
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00/00/00 
00700700 
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00700700 
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00700700 
00700700 


00700700 
00700700 


00700700 
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00700700 
00700700 


00700700 
00700700 
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00700700 
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00700700 
00700700 
00700700 
00700700 
00700700 
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00700700 
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LI .200,2.DATABADL 
TUE. APR 21, 1987 


CIPHER DATA PRODUCTS, INC. - SAN DIEGO 


BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 


- - - PRODUCTION DATA BASE - - - 


DEFAULT OFF 


QUANTITY SET 


PAGE NO: 2 


ORDER POLICY CODE 

Y=PART REQUIRED 

N=PART OPTIONAL 

Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE 
DESIGNATOR 


EFFECTIV 
DATE 


OBSOLETE 
DATE 
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MICRO "I-P" PURCHASED ASSY'S 
963459-003 OPCODE: 4 REV: B PWB ASSY-BASIC 
MODEL: 
ECO NO: 19706 
DATE OF LAST ECO: 4713/87 
0 ITEM QTY PER YIELD 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
200072-220 RES-220 OHM 1/4W 5% CF 32 30 8.000 1.000 
200072-240 RES-240 OHM 1/4W 5% CF 32 31 2.000 1.000 
200072-270 RES-270 OHM 174W 5% CF 3 2 32 2.000 1.000 
200072-330 RES-330 OHM 1/4W 5% CF 32 33 2.000 1.000 
200072-430 RES- 430 OHM 1/74W 5% CF 32 34 3.000 1.000 
200072-470 RES-470 OHM 174W 5% CF 32 35 2.000 1.000 
200082-510 RES-510 OHM 1/2W 5% CF 3 J 36 1.000 1.000 
200072-680 RES-680 OHM 1/74W 5% CF 3 2 37 3.000 1.000 
200072-750 RES-750 OHM 174W 5% CF 32 38 2.000 1.000 
200071-680 RES-68 OHM 1/74W 5% CF 32 39 11.000 1.000 
200073-100 RES-1.0 KOHM 1/4W 5% CF oer 40 21.000 1.000 
200073-120 RES-1.2 KOHM 1/4W 5% CF 32 41 6.000 1.000 
200073~130 RES-1.3 KOHM 1/4W S% CF 3 2 42 2.000 1.000 
200073~—150 RES-1.5 KOHM 1/4W 5% CF 2 2 43 32.000 1.000 
200073-240 RES-2.4 KOHM 1/4W 5% CF 32 45 1.000 1.000 
200073-2290 RES-2.2 KOHM 1i/4W 5% CF 32 46 3.000 1.000 
200073-110 RES-1.1 KOHM 1/4W 5% CF 32 47 1.000 1.000 
200014-140 RES-14.0 KOHM 1/8W 1% FF 3 P 48 1.000 1.000 
200014-215 RES-21.5 KOHM 1/8W 1% FF 3 P 49 1.000 1.000 
200023-301 RES-3.01 KOHM 174W 1% FF 3 C 50 1.0060 1.000 
200073-330 RES-3.3 KOHM 1/74W 5% CF 32 51 23.000 1.000 


EA 
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Z2 Z22Z2 24222 2 
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21. 


WR FR re 


000 


-000 


. 000 
- 000 


.-000 
000 


-000 
. 000 
-000 
-008 
- 900 


OP: 

REQ: 

PF: 

DAYS 

SEQ 
0 0 
0 0 
0 0 
0 0 
0 D 
0 0 
0 0 
0 0 
0 0 
0 0 
0 Q 
0 0 
0 0 
0 0 
0 0 
0 6 
0 0 
0 0 
0 0 
0 0 
0 0 


R248 .250.2 
53 

R264 ,.265 
R260 

R272 273.2 
79 
R281,313 
R1.11.21.3 
1.41,51.61 
.71,.81,158 
.160 

R115 .117.1 
50,154,223 
1232 .243.2 
57.278 .284 
-286 ,288-2 
92.295 297 
315,316 
R209 ,211,2 
13,215,217 
319 

R241 245 
R118 ,120,2 
26 

R318 

R147 .156,2 
27 ECO#197 


122 ,27,32, 
37 42 47,5 
2.97 ,62 .67 


00700700 


00/00/00 
00/00/00 
00700700 
00700700 


00700700 
00700700 
00700700 


00700700 
00700700 


2/16/87 


00700700 


00700700 
00700700 


00700700 
4/13/87 


00700700 
00700700 
00700700 
00/00/00 
00700700 


PDPID LOD 


997SIDLIOD 
99/99/99 
DDLOD/OD 
IISOISII 


9999/99 
99LIDLIO 
99LO9/99 


DISIO/ID 
99799799 


99SOISOO 


99LID/OD 


PILSIOLI9P 
9999799 


99/99 799 
D9SOIILIO 


99 LOOL9D 
9999799 
PPLIDLID 
D9LO9LOD 
D9O/9O9/99 


LI ,200,2.D0ATABADL 
TUE, APR 21, 1987 


CIPHER DATA PRODUCTS, INC. - SAN DIEGO 


BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 


EA 


EA 


EA 


EA 


~ ~ - PRODUCTION DATA BASE - ~ - 


MICRO "I-P" PURCHASED ASSY'S 

963459-003 OPCODE: 4 REU: B PWB ASSY-BASIC 

MODEL: 

ECO NO: 19706 

DATE OF LAST ECO: 4/13/87 

ITEM QTY PER YIELD 

PART NUMBER DESCRIPTION RU NO. ASSEMBLY FACTR 
200073-330 RES-3.3 KOHM 1/4W 5% CF Zz 51 23.000 1.000 
200073-430 RES-4.3 KOHM 1/4W S% CF Zz 52 8.000 1.000 
200073-470 RES-4.7 KOHM 1/4W 5% CF z $3 38.000 1.000 
200074-180 RES-18 KOHM 174W 5% CF Zz 54 4.000 1.000 
200074-100 RES-10 KOHM 1/74W 5% CF Zz 55 47.000 1.000 
200074-120 RES-12 KOHM 1/“4W 5% CF Z 56 1.000 1.090 
200074-150 “RES-15 KOHM 174W 5% CF . zZ 5? 11.000 1.000 
200074-200 RES~-20 KOHM 1/4W S% CF Zz 58 6.000 1.000 
200074-220 RES-22 KOHM 1/4W 5% CF Zz 59 3.000 1.000 


Oma 
10 


PAGE NO: 3 


OP: 
REQ: 


ORDER POLICY CODE 

Y=PART REQUIRED 

N=PART OPTIONAL 

Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


PF: 


DAYS 
DEFAULT OFF 
QUANTITY SET SEQ DESIGNATOR 


en ee re rer 


{7297 82. 
87,224,302 
, 303-305 
R155 .162,1 
64,166,169 
171,173 
340 

R10 ,20,30, 
40.50 ,60,7 
0.80 ,90-10 
8.153.225, 
235 236 .25 
2,300,276, 
277,282.28 
3,325 
R161,.165,1 
68,172 
R4.5,8,9,1 
4.19.19 ,.24 
,28 29 34, 
38.39 .44,.4 
B.49 54,58 
59 64,68, 
69 .74,78.7 
9 84,88 ,89 
112 ,113,1 
16.228 ,247 
251,259 ,2 
61-263 ,287 
,309-311,3 
17 .322-324 
326 

R260 

R6 .16.26,3 
6.46 .56 66 
76 86.134 
136 
R131.133,1 
43 330,331 
,332 

R187 .242.,2 


38.000 0 0 


4.000 0 0 


47.000 0 0 


1.000 0 


o 


DATE 


oo700/700 


00700700 


00700700 


00700700 


2716/87 


00700700 
00/00/00 


00700700 


00/00/00 


REFERENCE EFFECTIV OBSOLETE 


DATE 


DOSI9ISIS 


G9SIOSID 


DD/OI/IID 


DOSIISID 


POLOISOO 


99/99/99 
DIL99I/O9 


DO/SIFLOO 


D9/ODPSOD 


LI,200,2.0ATABAOL 


TUE, APR 21, 


CLASS CODE: 
wy-pH 


MICRO 


963459-003 
MODEL: 
ECO NO: 


PART NUMBER 


200074-220 
200073-820 
200074-430 
200014~208 
200075-100 


200075-180 
200075-200 
200075-220 
200075~330 
200076-100 
200022-511 
200076-470 
200074-470 


200082-560 


200082-4790 


200093-150 
200209-202 
205255-500 
205257-101 
970984-001 


201148-150 
201204-331 
201123-100 
201111-330 


201204-472 


201204-272 


CIPHER DATA PRODUCTS, 


OPCODE: 4 REV: B 


19706 
DATE OF LAST ECO: 


INC. 


PURCHASED ASSY'S 


4/13/87 

DESCRIPTION 

RES-22 KOHM 174W 5% CF 
RES-8.2 KOHM i74W 5% CF 
RES-43 KOHM 1/4W 5% CF 
RES-20.0 KOHM 1/6W 1% FF 
RES-100 KOHM 174W 5% CF 
RES-180 KOHM 1/74W 5% CF 
RES-200 KOHM 174W 5% CF 
RES-220 KOHM 1/4W 5% CF 
RES-330 KOHM 1/4W 5% CF 
RES-1.0 MOHM 1/74W 5% CF 
RES-511 OHM 1/4W 1% FF 
RES-4.7 MOHM 1/4W 5% CF 
RES-47 KOHM 174W 5% CF 
RES-560 DHM 1/72W 5% CF 
RES-470 OHM 172W 5% CF 
RES-1.5 KOHM 1W 5% CF 


RES,POT-2 KOHM 1/72W CRMT 

RES .NET-2207330 OHM 5% 1.5 
RES .NET-10 KOHM 16 PIN 
CAP-ELEC-4.7MF 50U NON POLAR 


CAP-PC..15MF ,50U 5% 
CAP-CER ,3.3PF .50U ,5% .NPO 
CAP-DM, 1000PF ,500U 5% 
CAP-CER .33PF .200U .10% 


CAP-CER ,47PF ,50U .5% .NPO 


CAP-CER ,27PF ,50U,5%,NPO 


PWB ASSY-BASIC 


Vt Wh Ol Gd 


Wb OE OWE UW bd 


Mat 


UW Ww Ul 
ramMmag 


~ SAN DIEGO 


NNONNNNN 


tu 


BILL OF MATERTAL 


AS OF 12731793 


76 


QTY PER 
ASSEMBLY 


9.000 


2.000 
1.900 
2.000 
1.000 
5.000 


2.000 
10.000 
1.000 
3.008 


10.9090 


9.000 


YIELD 
FACTR 


1.000 


-000 
- 600 
- 800 
- 000 
- 000 


ee 


1.000 
1.000 


1.000 
1.000 


1.000 


1.000 


EA 


- - -— PRODUCTION DATA BASE - - - 


”~ nmaAnTMTWAAT 


ono oOowugon 


wo oO 


Z <Z<2Z2ZZZ22Z2Z 
Z Z2Z2Z2Z222Z22 


<Zz <ZZZzz 


ZZ 


ZZ Z2ZZZZZ 


ZZ 


OP: 


REQ: 


PFs 


DAYS 


DEFAULT OFF 
QUANTITY SET SEQ 


ee a ee a nae ee eee ee ee eR ee re ee ee ee ee ee ne a ee en) 


. 


Te Ne NO 


10. 


PNONRP NIN 


-000 


.000 
. 000 
.000 
.000 
-000 


.000 
. 000 


-000 
000 


000 


-000 


0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 


PAGE NO: 4 


OROER POLICY CODE 
Y=PART REQUIRED 
N=PART OPTIONAL 
Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SD 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


R334 
R208 .219,2 
29 230.231 
237 

R129 .135 
R35 339 
R110,111 
R148 

R25 ,320 
R269 ,270 
R238 .240 
R146 
ECO#19706 
R191,192,1 
96,197,199 
.200 ,202,.2 
05.207 
R190 ,193,1 
94,195,198 
.201,203,2 
04.206 
R293 294 
R109 
U3SW,10W 
U4T 

C186 ,188,1 
90,191,301 
119,120 
C3.10.15,2 
2.27.34,39 
646 50,135 
C131 
C212,213,2 
19 
C4.11.16,2 
328.3540 
.47.51,101 
C2 .9.14,21 


DATE 


00700700 
00/00/00 
00700700 
00/00/00 
00700700 


00/00/00 
00/00/09 
00700700 
00700700 
00700700 
00700700 
00700700 

4/13/87 


00700700 


00/00/00 


00700700 
00700700 
90700700 
00700700 

1/21/87 


00700700 
00706700 
00/00/00 
b0/00700 


b0/700700 


00700700 


DATE 


DISOOSOD 
99799799 
DOLIOSOD 
99799799 
DILIILIGD 


DOSOOIOO 
99799799 
99799799 
OISOIIOI 
DDLIOIID 
DDLO9SLI9 
99SIOIOO 
99799799 


DISIDIOS 


DISOOIIOD 


D9SO9D/IOD 
GILIILOD 
DISOOIOS 
DISID/OD 
DISIIDLOD 


DO/SOISID 
99799799 
DPLOFILID 
99799799 


DISIGIID 


99/O9/9O 


L1,200,2.DATABA01 
TUE, APR 21, 1987 


CIPHER DATA PRODUCTS. INC. - SAN DIEGO 


BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 


MICRO "I-~P" PURCHASED ASSY'S 
963459~-003 OPCODE: 4 REV: 8B PWB ASSY-BASIC 
MODEL: 
ECO NO: 19706 
DATE OF LAST ECO: 4/13/7867 
0 ITEM QTY PER YIELD 

PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
201204-272 CAP-CER ,27PF ,50U,5%.NPO 3 90 9.000 1.000 
201204-103 CAP-CER ,1O00PF .50U .5% .NPO aL 91 12.000 1.000 
201204-203 CAP-CER .200PF .50U.5%,NPO at 92 2.000 1.000 
201204-333 CAP-CER .330PF ,50U 5% .NPO oe © 93 4.000 1.000 
2011124-104 CAP-CER .1000PF .50U,10%,X7R 3 OF 94 3.000 1.000 
201114-154 CAP-CER ,1500PF .50U,10%.X27R 3 F 95 4.000 1.000 
201113-390 CAP-CER , 2900PF ,500,10% aL 96 1.000 1.000 
201114-474 CAP-CER .4700PF ,50VU .10%.X7R 3 F 9? 1.000 1.000 
201103-820 CAP-CER .B200PF ,50U,10% 3 E 98 9.000 1.000 
201114-334 CAP-CER .3300PF .50U ,10%.X7R 3 F 99 2.000 1.900 
201114-105 CAP-CER ,10000PF .50U ,.10%,X7R 3 F 1006 109.000 1.000 


EA 
EA 


~ - - PRODUCTION DATA BASE - - - 
PAGE NO: 5 


OP: ORDER POLICY CODE 

REQ: Y=PART REQUIRED 
N=PART OPTIONAL 

PF: Y=#PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


R DAYS 
EP DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
Q F QUANTITY SET SEQ DESIGNATOR DATE DATE 


em ee ee ee me ee 


.26 33.38, 
45.49 
201111-270 
C64 66.68, 
69.74.75 ,7 
7 ,80,81,12 
D177 1221 
9 £116,118 
C99 169,30 
2,303 
C113.114,1 
70 

106.1 
26,167,173 
201113-150 
0 C143 

0 C134 
201113-470 
C1,.8.13.20 
25.32.37, 
44,225 
C140 ,142 
C6.7.18,19 
30.31.42, 
43 5355-6 
2.63 ,67,70 
171.7678, 
79 82 ,85-9 
1 .94-96 98 
103.1 
09-112 ,127 
-129 137-1 
39 145-149 
.150-166,1 
71.172 .175 
176 ,178,1 
79 181-193 
.201-204,2 
06-211 ,215 
-218 ,229 5 
.12.17.24, 


on Oo OD 
Zz 

Zz ZF ZZ 
md 
i) 
o 
o 
oo 
o 


2.000 0 
109.000 0 


oo 


00700700 


00700700 


00700700 
00700700 


00700700 


00/00/00 


00700700 


00/00/00 


00700700 


00700700 
00700700 


DISIDSID 


DOLIO9/O9 


99799799 
OOOO TSII 


DO/SOI/SOD 


PILIOSOD 


DDLO9DSOO 


99799799 


P9LOIIIOD 


9999799 
99799799 


LI.200,2.DATABAD1 
TUE. APR 21, 


CLASS CODE: 3300 
"ype 


MICRO 


963459-003 
MODEL: 
ECO NOQ: 


PART NUMBER 


CIPHER DATA PRODUCTS, 


OPCODE: 4 REV: 8 


19706 
DATE OF LAST ECO: 


INC. 


PURCHASED ASSY'S 


4/13787 


DESCRIPTION 


PWB ASSY-BASIC 


- SAN DIEGO 


BILL OF MATERIAL 


AS OF 12731793 


QTY PER 
ASSEMBLY 


YIELD 
FACTR 


-~ ~ - PRODUCTION DATA BASE ~ - - 


DEFAULT 
QUANT ITY 


PAGE NO: 6 


OP: ORDER POLICY CODE 
REQ: Y=PART REQUIRED 
N=PART OPTIONAL 
Y=PART PRINTS ON: SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


DATE 


rn ee ee ee ee ee ey 


201114-105 


201114-470 


201114-106 


970575-001 
201112-470 
201171-100 


201160-680 


970205-001 
201191-006 
970478-001 


201204-153 
201204-183 
201224-684 
201160-475 
201204-473 
201161-226 
202009-999 
202018-100 
202028 

202034-999 
209991-004 
201224-224 
203554-001 
203564-123 


201148-100 
203075-002 


CAP-CER ,1Q000PF ,S0U ,10%,xX2R 


CAP-CER,.047MF ,50U ,10% 


CAP-CER .100000PF .50U,10%,X7R 


CAP-CER,.047MF@S50UDC AXIAL 25U 
CAP-CER .470PF .50U ,10% 
CAP-ELEC .10MF ,50U, 


CAP-TANT ,6.8MF .35U ,10% 


CAP-CER,.1MF,100U,10%,RADIAL 
CAP-ELEC .47MF .6U, .ALUM 
CAP-MYLAR, .1U.63U,20% RADIAL 


CAP-CER .150PF ,50U .5%,NPO 
CAP-CER,180PF .50U ,5%.NPO 
CAP-MYLAR,.68MF ,50U 10% 
CAP-TANT .4.7MF .10U ,.20% ,MINI 
CAP-CER ,470PF .50U 5% .NPO 
CAP-TANT ,22MF .20U ,20% 
DIODE RECTIFIER.1 AMP 
DIODE, SWITCHING ,1N4148 
DIODE-ZENER 

DIODE-RECT FAST RECOVERY 
INDUCTOR- .47UHY ,.20% 
CAP-MYLAR,.22MF .50U,.10% 
IC-8237 DMA BBIT 4MHZ 
10-4164 MEM MOS RAM 64KX1 


CAP-PC,.1MF .50U, 
I1C-2128 RAM 2KX8 


Om me! 


WE SESE SE GE GEE OE GE GE GE GE GE Ud 


PmrOo nm AD 


aconagawmonrnrrorr 


101 


102 


125 
126 


109.000 


3.000 


8.000 


1.000 
1.000 
5.000 


3.000 


2.000 
1.000 
3.000 


2.000 
1.000 
1.000 
2.000 
2.000 
2.000 
3.000 
7.000 
1.000 
2.000 
1.000 
1.000 
1.000 
9.000 


2.000 
2.000 


1.000 


1.000 


1.000 
1.000 


EA 


EA 


EA 
EA 


noo o Da 


onwoonwnvaowoog 


om 


ZZZZZAZLZA“ZA~AZXKAZAZ ZZz< 2 <<< 


Zx< 


ZZZ~Z7~LZA~LZAAZAZAZZAAZ ZAZA 2 ZZ~Z 


Zz 


3.000 


8.000 


1.000 
1.000 
5.000 


Net 


.- 900 


.900 
. 000 
.000 


We NO 


.000 
. 000 
-000 
. 000 
~000 
. 000 
.000 
. B00 
.000 
. 000 
-000 
-000 
.000 
.000 


OR RRR WRN Ae RN 


2.900 
2.000 


PF: 
DAYS 
OFF 

SET SEQ 

0 0 

9 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 i) 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 Q 

0 0 

0 0 

iv 0 


29 .36,.41.4 
B.52,65,72 
73 
201114-100 
C84.121,13 
3 


C100 ,107,1 
23,125,132 
.136,141,2 
00 

17 

c300 

C220 
C130,184,.1 
BS 187,194 
C54 .226 .22 
? 

C192 228 
C144 
C180.189,1 
93 
C174.214 
co? 

C117 

C168 .224 
C9293 

222 .223 
CR7.8,13 
CR2-6.9,10 
CR1 
CR11.12 


UIP PR IT, 
10P,10R,10 
T.11P,11R, 
117T 
203564-124 
C108 ,124 
UN ON 


00700700 


10/24/86 


1721787 


10724786 
00700700 
1721787 


00/00/00 


00/00/00 
00700700 
00700700 


00/00/00 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00/00/00 


1721/87 
00700700 


DATE 


99/99/99 


PI/SODIOS 


DOSDGSIOS 


DILOODSOS 
DI/O9IOD 
DOII9/IO9D 


9DSOOSOD 


DDLODIOOD 
P97LO9DLOD 
PISIILOD 


99799799 
99799799 
DISIISIS 
DOP/IILID 
D999 799 
99799799 
99799799 
99799799 
DOSIIISIOD 
99799799 
D9/LOOIIOS 
99799799 
99799799 
99799799 


D9/9O9 799 
99/99 799 


o O 


L1,200,2.DATABA01 CIPHER DATA PRODUCTS, INC. - SAN DIEGO 


EA 


EA 


BDDBDowoooaw Ounwvdaowod oo 


Oooo 


Doaonva 


TUE, APR 21, 1987 BILL OF MATERIAL 
AS OF 12731793 
CLASS CODE: 3300 
MICRO "I-P" PURCHASED ASSY'S 
963459~-003 OPCODE: 4 REV: 8 PWB ASSY-BASIC 
MODEL: 
ECO NO: 19706 
DATE OF LAST ECO: 4713787 
0 ITEM QTY PER YIELD 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
203575~110 1C-8002 CPU 16BIT 4MHZ 3B 127 1.000 1.000 
203555-110 IC-8036 CIO 16B1T 4MH2 3 C 128 3.000 1.900 
201114~-470 CAP-CER,.047MF .50U,10% 3 F 129 1.000 1.000 
203550-001 I1C-1006 CONV D-A 10BIT SOONS 3 B 130 1.000 1.000 
203550-501 [C-1001 CONV A-D 1O0BIT 170NS 3 E 131 1.000 1.900 
203007-393 IC-393 COMP DUAL LOW OFFSET 3 H 132 1.000 1.900 
203007-350 1C-319 VOLT COMP/’BFR DUAL 3 F 133 9.000 1.000 
203007-500 1C-323 REG 3A,5V,POS REG,TO-3* 3 H 134 1.000 1.000 
203007-700 IC-339 VOLT COMP QUAD 33 135 2.000 1.000 
203012-999 IC-4044 DET PHASE FREQ 3 C 136 1.000 1.000 
203012-136 I1C-4136 OP AMP QUAD 3 H 137 3.000 1.000 
203013-320 IC-7815 VOLT REG 3 D 138 1.000 1.000 
203013-300 IC-7912 VOLT REG,12VU,1.5AMPS aL 139 1.000 1.000 
203013-317 IC-78L05 VOLT REG +5U 5% ZE 140 1.000 1.000 
203043-500 1c-709 OP AMP HI-PERFORM 3 G6 141 9.000 1.000 
970325-001 1C-74F74 FF D DUAL 3D 142 1.000 1.000 
201146-330 CAP-PC ..33MF ,50U 5% 34 143 1.000 1.000 
203130-999 IC-082 OP AMP JFET IN 3 E 144 13.000 1.000 
203052-051 1C-4051 MUX 8 CH 3 C 145 2.000 1.000 
203052-053 IC-4053 MUX 2CH TRIP 3 C 146 1.000 1.000 
203071-999 1C-4024 MLTV V-CTRL DUAL 3 A 147 1.000 1.900 
203026-999 IC~7404 INU HEX 32 A 149 1.000 1.960 
970221-001 IC-74LS00 NAND 2IN POS QUAD SE 150 10.000 1.000 
970011-001 IC-74LS04 INU HEX 3 D 151 6.000 1.000 
203026-500 IC~7406 INV BFR/DRU HEX 3 6 152 3.000 1.000 


- - PRODUCTION DATA BASE - - - 


22:22 EZ 
ZZZZZZZZ 


zz 


ZZZ 


Z2ZZZ2Z 
ZZZ2Z2Z2 


P 


ZZZZ2 Z22 


PAGE NQ: 


OP: ORDER POLICY CODE 
REQ: Y=PART REQUIRED 
N=PART OPTIONAL 
Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


PFs 


DAYS 


DEFAULT OFF 
QUANTITY SET SEQ 


Wire 


DO RP RPP 


CrP RFE WREN BR 


-000 


-000 


0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 


REFERENCE 
DESIGNATOR 


U2N 

UPL .11L,13 
L 

C103 

UéM 

U6N 

U3H 
U15A,150,1 
SF 156 ,15H 
~14C ,14F ,1 
4H,15C 


U2A.2C.20N 
UR2 

URI 

016 
U19A,19B.1 
9C,190,19E 
.19F 196.1 
9H.191 

13W 

C304 
U6L 69 ,6K, 
18A,18B8,18 
C,180,18E, 
18F .18G,18 
H,181,19M 
U73,7N 

U2B 

U3C 

U2K 

U2G ,3U,5U, 
8V.118,11C 
.116,11F,1 
2E,17T 
BA,8B.8C.4 
G.4H.16T 
U16J,17X,1 
BX 


EFFECTIV 
DATE 


00700700 
00/00/00 


2718787 
00700700 
00700700 
00/00/00 
00700700 


00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
DO/00/“B0 
00/00/00 


00700700 
2/18787 
00700700 


00700700 
00700700 
00/00/00 
0000700 
00700700 


00700700 


00700700 


OBSOLETE 
DATE 


99799799 
D9LOISI9D 


DILOB/OD 
99799799 
DILSIISIO 
99799799 
99799799 


DISID/OS 
D999 799 
DODLOISIO 
DILIOILID 
99799799 
D9SOIOSOI 
99/99 IO9O 
DISIILOD 


DOSOISID 
99/99/99 
DILID/ID 


DPSIOIOD 
9999799 
DDSI LOD 
99/99/99 
99D/SIIDLIO 


DOSIGIIO 


GPSOGLIP 


LI,200,2.DATABAD1L 
TUE, APR 21, 1987 


CIPHER DATA PRODUCTS, INC. - SAN DIEGO 


BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 
MICRO “1-P" PURCHASED ASSY'S 


-~ - - PRODUCTION DATA BASE - - - 


DEFAULT 
QUANTITY 


PAGE NO: 8 


OP: ORDER POLICY CODE 
REQ: Y=#PART REQUIRED 
N=PART OPTIONAL 


ee eee ee ne ee a ee ee ee ne ee ne ee cre ee me ee eee eee eae eee ee ee ee me ce ee we ee ee cr ee es mee ee nee ee ee ee ee ee ee ee rt ee ee ee ee ee ae ee oy me 


963459-003 OPCODE: 4 REV: B PWB ASSY-BASIC 
MODEL: 
ECO NO: 19706 
DATE OF LAST ECO: 4713787 
0 ITEM QTY PER YIELD 

PART NUMBER DESCRIPTION P RV NO. ASSEMBLY FACTR 
970010-001 IC-74LS08 AND 2IN QUAD 3 B 153 6.000 1.000 
203029-002 IC-74LS10 NANO 3IN TRIP 3g 154 1.000 1.000 
203029-003 IC-74LS11 AND 3IN TRIP 3 F 155 2.000 1.000 
203029-010 IC-74S510 NAND 31IN TRIP 3 8B 156 1.000 1.000 
203030-367 IC~74LS367 DRVR BUS HEX 3 3 15? 2.000 1.000 
203031-050 IC-74S140 NANO 4IN POS DUAL 3 E 158 1.000 1.000 
203035~-032 IC-74LS32 OR 2IN QUAD 3 J 159 7.000 1.000 
203036 IC-7438 NAND 2IN BUF QUAD 3 E 160 4.000 1.000 
203039-001 IC-74LS74 FF D DUAL 3M 161 5.000 1.000 
203042-001 IC-74LS86 XOR QUAD 3K 162 9.000 1.000 
203042-510 IC-74LS197 CNTR/LATCH BIN 3 6 163 1.000 1.000 
203046-132 IC-74LS132 2IN QUAD 3d 165 1.000 1.000 
203046-148 IC-74L5138 DCOR 3-8 LINE 3K 166 2.000 1.000 
203046-150 IC-74L542 DCDR BCO-DEC 3 C 167 1.000 1.000 
203046-151 IC-74LS151 SEL 1-8 DATA 3K 168 2.000 1.000 
203046-153 IC-74LS153 SEL“MLTP 4-1 LINE 3 G 169 2.000 1.000 
203047-157 IC-74LS157 MUX 2-1 LINE QUAD 3G 170 1.000 1.000 
203048-150 IC-74LS163 CNTR 4BIT SYNC 32 K 171 13.000 1.000 
203049-164 IC-74LS164 BBIT PARALLEL OUT SL 172 5.000 1.000 
203051-100 IC-74LS175 FF D QUAD 3 6 173 5.000 1.000 
203051-174 IC-74L8174 FF D HEX 3 K 174 11.000 1.000 
203092-244 IC-74LS244 BFR OCT 35S 3 K 175 1.000 1.9000 


EA 


oO 


BOno sBounwa 


ZZZ2Z2Z 


ZZZz 


ZZZZZ2ZZ 2 


Zz 


Zz 


ZZ2 2Z2ZZZZ 


5.000 


5.000 


11.000 


1.000 


PF: Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 
DAYS 
OFF REFERENCE EFFECTIV OBSOLETE 
SET SEQ DESIGNATOR DATE DATE 
0 0 UZH.7U,4P, 00700700 99799799 
1P.16W.14R 
0 0 U16R 00/00/00 99799799 
0 0 U3G,4U 00700700 99799799 
0 0 USF 0070000 99799799 
0 0 UZR.4R 00700700 99799799 
0 0 U2E 00700700 99799799 
0 0 U2H.2P.6R, 00700700 99799799 
SK .9M,12N, 
13M 
0 0 U7AW,BW.9W, OO700/00 99799799 
14m 
0 0 USP,17R,.13 00700700 99799799 
R.14P,14T 
0 0 U4W,16N.16 00/00/00 99799799 
M.17M,12B6, 
12C,120,12 
F .12G 
0 0 U3K 00700700 99799799 
0 0 U7P 00700700 99799799 
0 0 U6W,8D 00700700 99799799 
0 0 U1K 00700400 39799799 
0 0 U7C,10F.10 00700400 99799799 
G 
0 0 UZE,15K 00700700 99799799 
0 0 USE 06/00/00 99799799 
0 0 U4D,.7D,17W 00/00400 99799799 
.18W.9A,9B 
,29C.9D,108 
~10C,10D0,1 
0€,110 
0 0 U7F BE .BF, 00/00/00 99799799 
OF .14W © 
0 0 U12VU,14V,1 00700700 99799799 
ZW ..17L 10M 
0 0 U6U,13A,13 00700700 99799799 
D,13G,13v, 
15VU .16P ,16 
U.,16K .6F .6 
G 
0 0 UST 00/00/00 99799799 


LI ,200.2.DATABAD1 
TUE, APR 21, 


CLASS CODE: 
MICRO "IT-P" 


963459-003 
MODEL: 
ECO NO: 


PART NUMBER 


CIPHER DATA PRODUCTS, 


OPCOODE: 


19706 
DATE OF LAST ECO: 


INC. 


PURCHASED ASSY'S 


4 REV: B 


4/13/87 


DESCRIPTION 


PWB ASSY-BASIC 


- SAN DIEGO 


ne. 


BILL OF MATERIAL 


AS OF 12731793 


QTY PER 
ASSEMBLY 


YIELD 
FACTR 


~ PRODUCTION DATA BASE - - - 


DEFAULT 
QUANTITY 


a 


Sf 


a 


PAGE NO: 9 


OP: ORDER POLICY CODE 
REQ: Y=PART REQUIRED 
N=PART OPTIONAL 
Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE 
DESIGNATOR 


EFFECTIV 
DATE 


OBSOLETE 
DATE 


ee ee nee ce ame ee ce Me ee ee mim wy meee ce ee en em ay a me ee ey ee Ma me ee Ome ree ee ee me ee a ee ee es ee em em ee ee ee em eee 


203061-280 
970451-001 
203082-500 


203085-001 


203029-500 
203094-500 


203102-245 
203102-373 
203102-375 
203122-368 
203036-039 
204007-700 
204010-533 


204010-535 
204010-700 
204012-999 
960081-001 
960082-001 
204026-050 
204026~-057 
204027-034 
204027-037 
203030-202 
970267-001 


203044 

207602-011 
207604-081 
207608-021 
213271-409 
970667-001 
219111-768 


IC-74LS280 PARITY TREE 9IN 
IC~74LS365 DRVUR BUS HEX 
IC-7407N BUF DRU HEX 


IC~74LS14 INU SCHMITT HEX 


1C-7414 INU HEX SCHMITT TRIP 
IC-74LS109 FF JK POS EDGE 


[C-74L5245 
IC-74LS373 
IC-74LS374 
1C-74L5368 HEX BUS DRIVER 
[C-74L5125 BUS BUF QUAD 
TRANS ISTOR-POWER , NPN 
TRANS ISTOR-NPN ,SILICON 


TRANSCEIYUR BUS OCT 
LATCH D OCT 
FF D OCT 


TRANS ISTOR-PNP SILICON 
TRANS ISTOR-POWER , PNP 
TRANSISTOR,PNP SILICON 
TRANS PNP DARL 

TRANS NPN DARL 

TRANS ISTOR-PNP ,DARL INGTON 
TRANS ISTOR-NPN ,DARL INGTON 
TRANSISTOR P-N-P SILICON 
TRANSISTOR N-P-N SILICON 
IC-74LS240 DRYR BUS OCT 
PIN~TEST,.040SQ X .360LG 


1C-74121 MLTU MNST 
WASHER .SPLIT LOCK #6 
NUT-HEX RADIO PATTERN 
WASHER .FLAT,SMALL OD #6 
SCREW-PHP ,ZINC .4-40X 9/16 
STANDOFF -PWB , INSUL 
CRYSTAL-7.680MHZ .HC-187U, 


VEE UGE SE Od Ut om! 
PTrOMmMTNgAaOMOAHAG NAKArNHM wo 


I WO td be Re 


Ul GE SEG OL GE Od 
NOHO OO9WOH 


a 


ANF PNWWN 
So 
i] 
So 


NER WN RRND Ww 
oo 
oo 
oOo 


ies) 


188) 


THOBOADTDMDOAOHOD WOaGaaoowo wo 


aaenrnnnga 


<ZZZZZZ22ZZ7~ZA2Z AZ7~ZLZ7ZZLZ <Z 
ZZ 


ZX ZxXZ<Zz 
ZZZZZ2Z22 


ZZ2ZZ2Z2ZZ7~ZZ~ZZZ7~Z AZZAZZSAZZAZ 


DNPRPNWN 
°o 
Qo 
o 


NOR WR Re MOND Ww 
o 
(=) 
eo 


ive) 


PF: 
DAYS 
OFF 
SET SEQ 
0 0 
0 0 
0 0 
0 0 
1} 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 G 
0 0 
0 0 
0 0 
6 0 
0 0 
0 0 
0 0 
0 0 
0 0 


U11U 
U10V 

U6P ,10H.17 
3.17K 
R14A.14D,1 
4G .3P .5R,2 
U 

U17P 

U3D .5H.6A, 
68.7A,78.1 
3B.13C,13E 
.13F .13H 
UPR ,7T 

UIL .2L.6T 
U1SW .2W 
U16L 

U13P 

ao .13 
Q10.14,24, 
26 

@8 .12.25 
Q11.15 

gis ,20 
Q2.4 

a1.3 

a6 

as 

Q19 21 
Q17.22.23 
U11w 
TP1-19 ,21- 
54,56 ,57,5 
9-90 
205026-999 
U1L3T .U4K 


Y1 


00/00/00 
00/00/00 
00700700 


00700700 


00700700 
00700700 


00700700 
06700700 
00700700 
00/00/00 
00/00/00 
00/00/00 
00/00/00 


00700700 
00/00/08 
00700700 
00700700 
00700700 
00700700 
00700700 
00/0000 
00700700 
00700700 
00700700 


N0700700 
00/00/00 
00700700 
00700700 
00700700 
06700700 
00700700 


IOOOIOS 
99LOOSO9D 
DDSIISIO 


99799799 


DOLOIOD/OD 
99L9ISIOD 


99L9O9/9O9 
DILIILSIO 
D9LIODLOD? 
D9LOOSLII 
DISOIIOIIO 
a ee 
DDSIOIOO 


IFSIDLIO 
G9LOD/OD 
DOIOILOD 
DILIOLOO 
DISOIIOS 
99SO9LID 
PDSIDLOD | 
DILIG LOD 
997SOIDIII 
PIPLIPLIP 
99SOOBIOD 


D9O/SIILIOD 
GILSIDLSII 
DILODLOG 
99799799 
DISIIDLID 
99799799 
DILIILOD 


L1,200,2.DATABA01L CIPHER DATA PRODUCTS, INC. - SAN DIEGO 
TUE, APR 21, 1987 BILL OF MATERIAL 
AS OF 12731793 
CLASS CODE: 3300 
MICRO "I-P" PURCHASED ASSY'S 

963459-003 OPCODE: 4 REY: 8B PWB ASSY-BASIC 

MODEL : 

ECO NO: 19706 

DATE OF LAST ECO: 4713/87 

0 ITEM QTY PER YIELD 

PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
210030-632 STDOFF-174 HES ,A/F ,3/78 .6-32 3A 210 3.000 1.000 
213271-606 SCREW-PHP .ZINC .6-32X3/8 3 G 211 5.000 1.000 
213271-607 SCREW-PHP ,ZINC ,6-32X7716 3 G 212 4.000 1.000 
213700~609 WASHER-FLAT .NYLON.SM PAT 3 B 214 10.000 1.000 
20743-0011 WASHER .SPLIT LOCK #4 3 Cc 215 16.000 1.000 
207402-021 WASHER .FLAT #4 3 B 216 32.000 1.000 
210016-006 SCREW-6-32X174 BDR HD SLT 3 A 217 2.000 1.000 
210197-200 RELAY-2PDT 10AMP 24V0LT 3.0 218 1.000 1.000 
205025-$16 SOCKET-DIP, 16 CONTACTS 3 E 219 1.000 1.000 
970862-001 INSULATOR- THERMALLY COND,TO-3* 3 A 220 7.000 1.000 
211011-008 SOCKET ,8 PIN LOW PROFILE 3 A 222 1.000 1.000 
211011-016 SOCKET .16 PIN LOW PROFILE 3 D 223 3.000 1.000 
207405-051 NUT HEX #4 3c 224 16.000 1.000 
211011-024 SOCKET ,24 PIN LOW PROFILE 3 E 225 1.000 1.000 
211011-028 SOCKET ,28 PIN LOW PROFILE 3OF 226 2.000 1.000 
211011-040 SOCKET .40 PIN LOW PROFILE 3 E 227? 5.000 1.000 
211015-003 SWITCH-DIP ,8POS ,SEALED 3K 228 2.900 1.0090 
211077-999 CLIP-RELAY 3 8B 229 1.000 1.000 
211078-999 SOCKET RELAY 3 A 230 1.000 1.000 
961328-001 INSULATOR-SLEEVE , 186 231 14.000 1.060 
210030-141 STDOFF-174 HEX.7/16 ,6-32 3 A 232 2.000 1.000 
213271-604 SCREW-PHP .ZINC ,6-32X174 3 G 233 1.000 1.000 
213271-607 SCREW-PHP .ZINC ,6-32X7/16 3 G 234 5.000 1.000 
731006-800 LABEL-ASSY 18 238 1.000 1.000 
760101-695 STIFFENER-LEFT SIDE 10D 240 1.000 1.000 
760101-803 SHIELDED-READ AMP ic 242 1.000 1.000 
760101-827 HEATSINK-DIECAST 16 243 1.000 1.000 
760102-543 STIFFENER-FRONT WITH TAB 1 8 244 1.000 1.000 
760101-693 ST IFFENER-REAR LE 245 1.000 1.000 
213271-609 SCREW-PHP ,ZINC .6~32X9/16 3 G 246 1.000 1.000 
209100-552 TUBING TFL 22 GA 3 8 248 -000 1.000 
210875-501 INSULATOR- THERMALLY 3 8 249 2.000 1.000 
211116 TRANSIPAD TO-5 3 A 252 4.000 1.000 
208430-999 WIRE-30AWG ,BLUE KYNAR, 3 Aa 253 -000 1.000 
208425-998 WIRE-26AWG .KYNAR ,ROLL* 3 A 254 000 1.000 
208500-297 WIRE BUS TNO COPPER 20AWG 3 8 255 oog0 1.000 
190383-930 WIRE-SLDO INSUL ,BACK PNL.WHT.30 0 8B 258 001 1.000 
970259-001 TUBING-PUC ,105DEG ,CLEAR ,24 dA 259 001 1.000 


- - ~ PRODUCTION DATA BASE - ~- - 


GTAAMT BDOANDOVBaAVInnN 1nAIoOo DVDaoan OOoaWonnnnI nes 


ZZxZZAZZ7ZA<~<< 


ZZ22 ZZZAZAZZSZLZLZZ 


ZZZ2ZZX*AVSZZZAZAZZZ ZZTAZ 


ZZZZZ2Z7Z27~2ZA~AA7AUAAZZZLZZZ 


<«<Zz< 
22222 


OP: 


REQ: 


PF: 


DAYS 


DEFAULT OFF 
QUANTITY SET SEQ 


me ee tee em ter Smee erm tee tats Sete me cers oer me mee a ee ee ee ee me ee eet nee re ee ee were ee mae ee ee ee ee em mee ee ee ee ee ee ee i ee me 


HRN 


Re RR RRR eR NM fh Re ND 


0 0 
0 0 
0 0 
0 0 
0 v 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 4) 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 


PAGE NO: 190 


ORDER POLICY CODE 

Y=PART REQUIRED 

N=PART OPTIONAL 

Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


K1 

XU16K 
(Q1i-7) 

XdJ1 

XU7G .3W,10 
W 


XUSG 

MUSL ,XUSL 
XU2T .2N.9L 
»11L.13L 
UST OW 


KUKI 


CURL ,2) 
XQ9 11.13, 
15 


DATE 


00700700 
00700700 
00700700 
0000700 
00/00/7900 
00700700 
00700700 
00700700 
00700700 
10717786 
00700700 
00700700 


po700/00 
00700700 
00700700 
00700700 


00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00/00/00 
00700700 
00/00/00 
10/06/86 
00700700 
00700700 
00/00/00 
00700700 
00700700 
00700700 


00/00/00 
00/00/00 
00700700 
00700700 
00700700 


DATE 


DDLODSID 
DISI9DLOD 
BOPIISID 
DILIDSOO 
99D/SID/III 
DISIDSOS 
DOOD /IID 
DILIPLID 
9DIIDIIDO 
DDLODIGI 
POLIO 
PILIISID 


POSID/IO 
99799799 
DDSOOIIOD 
D999 LID 


99/99/99 
99799799 
99/99/99 
99799799 
99/999 
9979999 
99799799 
D9SI9I LOD 
9999 /9OD 
99/99/99 
99/99/99 
99799799 
DIPSIG LOS 
99799799 
99/99/99 
99LIILIG 
99799799 


DOLOOLOO 
PILID LOD 
99799799 
D9LOOLID 
PO“9ODSID 


Se 


e O 


LI,200,2.DATABAD1 CIPHER DATA PRODUCTS, INC. - SAN DIEGO ~ - - PRODUCTION DATA BASE - - - 
TUE, APR 21, 1987 BILL OF MATERIAL PAGE NO: 11 


AS OF 12731793 


CLASS CODE: 3300 
MICRO "I-P" PURCHASED ASSY'S 
OP: ORDER POLICY CODE 


963459-003 OPCODE: 4 REV: 8 PWA ASSY-BASIC REQ: Y=PART REQUIRED 
MODEL: N=PART OPTIONAL 
ECO NO: 19706 PF: Y=PART PRINTS ON SALES ORDER 
DATE OF LAST ECO: 4713787 N=PART DOES NOT PRINT ON SO 
R DAYS 
0 ITEM QTY PER YIELD E P DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC Q F QUANTITY SET SEQ DESIGNATOR DATE DATE 
209998-060 LOCTITE TAK PAK 3 8B 260 -001 1.000 EA F YN -001 0 0 00/00700 99799799 
970965-106 CAP-10UF ,16UDC ,+-10% aA 261 1.000 1.000 EAP YN 1.000 0 0 C108 ECO#1 4713787 99799799 


9706 


LI,.200,2.D0ATABAD1L 
TUE, APR 21. 1987 


CIPHER DATA PRODUCTS. INC. - SAN OIEGO 


BILL OF MATERIAL 


AS OF 12731793 


CLASS CODE: 3300 


MICRO “I-P" PURCHASED ASSY'S 

964360-001 OPCODE: 3 REV: C PWB ASSY-DRIVE/FMTR,125 IPS 

MODEL: 
ECO NO: 19761 

DATE OF LAST ECO: 4713/87 

0 ITEM QTY PER YIELD 

PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
963459-003 PWB ASSY-BASIC 48, 1 1.000 1.000 
962622-011 S7W-CACHE ,ASSY HI ROMN,125.1600 OA 4 1.000 1.000 
962622~-012 S/W-CACHE ,ASSY LOW,ROM,125, 0A 5 1.000 1.000 
731006-800 LABEL-ASSY 18 6 1.000 1.000 
970934~-006 TERM-RING .€6INSL GRIP,22-18AWG 3 A ? 1.000 1.000 
208415~-111 WIRE-STRO,22AWG .IRPUC ,WHT 3 C 8 -200 1.000 
209998~060 LOCTITE TAK PAK 3 B 9 000 1.000 


1 


aaah 7 


P DEFAULT 


DAYS 
OFF 


DISTRIBUTION: ANNE ~ E.LA FLEUR 


PAGE NO: 1 


OP: ORDER POLICY CODE 
REQ: Y=PART REQUIRED 
N=PART OPTIONAL 
Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


PF: 


F QUANTITY SET SEQ 


A me tee ee mee ee mm meee tome tem em coms em Rene em e et Germ me cam Gy th ee coe ne ee em ay mim ome eet cms ue me mee Me Oene my me mele om me ee et mem mm mem eae ee me ree me me me me eee ne wee ee ee ee me me ee ee tee ee ee me re ee ee 


ooo eo 


eoooo 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


USL ECO#19 


761 
USL ECO#19 
761 


DATE 


2723/87 
4/13/87 


4/13/87 


00700700 
3/02/87 
3/02/87 
3/02/87 


DATE 


99799799 
99799799 


99799799 


99799799 
99799799 
99799799 
99799799 


L1.200,2.DATABRD1 CIPHER DATA PRODUCTS. INC. - SAN DIEGO 


WED, APR 29, 1987 BILL DF MATERIAL 
AS OF 12731793 

CLASS CODE: 3300 

MICRO "I-P" PURCHASED ASSY'S 
964361-001 OPCOBE : 3° REU: D PWB ASSY-DRIVE/FMNTR,125 IPS 
MODEL : 
ECO NO: 19797 
DATE OF LAST ECO: 4725787 

0 ITEM QTY PER YIELD 

PART NUMBER DESCRIPTION P RY NO. ASSEMBLY FACTR 
963459-003 PWB ASSY-BASIC 486 1 1.000 1.000 
962618-011 S/W-CACHE ASSY HI ROM,125.1600 0A 4 1.000 1.000 
962618-012 S/7W-CACHE ASSY LOW ROM,125, oA 5 1.00060 1.000 
731006-800 LABEL-ASSY 3 8 6 1.000 1.000 
970934-006 TERM-RING ,#@6INSL GRIP ,.22-18AWG 3 A 7 1.000 1.000 
208415-111 WIRE-STRD ,22AWG , IRPUC .WHT 3 C 8 -200 1.000 
209998-060 LOCTITE TAK PAK 3B 9 000 1.000 


“<<< 


P DEFAULT 


DISTRIBUTION: ANNE - JOHN 


DAYS 
OFF 


OP: ORDER POLICY CODE 
. REO: Y=PART REQUIRED 
N=PART OPTIONAL 


PF: 


F QUANTITY SET SEO 


ee em me ee ce em te ee com te ee ee me ee we mee es ee oe ee we ee we ees ee ee we ee eee en eee ee ee eee mee eee we we ee ee me aw ee we ee re ee ee ee we ee ee ee re en ee ee ee ee ee 


a 


oaoaoo 


oaooe 


Y=PART PRINTS ON SALES ORDER 
N=PART DOES NOT PRINT ON SO 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


USL ECO#19 
797 
USL ECO#19 
797 


DATE 


2723/87 
4/24/87 


4/24/87 


5715 7/B5 
3702787 
3702/87 
3/02/87 


DATE 


PISLIISIP 
99799799 


99LO9I9O9 


99DSIOLOS 
DDLOIIIOD 
B9LIILOD 
DDLIDLOD 


Note: Staples can cause problems with automated mail sorting equipment. Please use 
pressure sensitive or other gummed tape to seal this form. 


READER’S 


Cipher Data Products Inc. COMMENT 
M890-891 FORM 
CacheTape Unit 

MAINTENANCE MANUAL 


This manual is part of a library that serves as a reference source for service technicians and operators of 
Cipher equipment. You may use this form to communicate your comments about this publication, its 
organization, or subject matter, with the understanding that Cipher may use or distribute whatever 
information you supply in any way it believes appropriate without incurring any obligation to you. Your 
comments will be sent to the author’s department for whatever review and action, if any, are deemed 
appropriate. 


Note: Copies of Cipher publications are not stocked at the location to which this form is addressed. 
Please direct any requests for copies of publications, or for assistance in using your Cipher equipment to 
your Cipher marketing representative or to the Cipher branch office serving your locality. 


Please assist us by answering the questions listed below, then detach this prepaid comments form and 
drop it into a mailbox. This will help us to attain our goal of providing you with documentation of the 
highest quality. 


MARK (X) THE APPROPRIATE ANSWER YES NO 
e Is this manual easy to read? a 
¢ Does the text flow in a logical manner? aioe: * eel 
e Are the directions easy to follow? aa ee 
e Are the examples and illustrations clear and usable? cians: em 
e Are the technical terms clearly defined? Se 
e Did you find any inconsistencies or errors in the manual? ei ee 
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